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PREFACE. 



This work is intended to complete a well graded and 
progressive series of Arithmetics, and to furnish to ad- 
vanced students a more full and comprehensive text-book 
on the Science of Numbers than has before been published ; 
a work that shall embrace those subjects necessary to give 
the pupil a thoroughly practical and scientific arithmetical 
education, eitTier for the farm, the workshop, or a profes- 
sion, or for the more difficult operations of the counting- 
room and of mercantile and commercial life. 

There are two general methods of presenting the ele- 
ments of arithmetical science, the Synthetic and the Ana- 
lytic. Comparison enters into every operation, from the 
simplest combination of numbers to the most complicated 
problems in the Higher Mathematics. Analysis first 
generalizes a subject and then develops the particulars of 
which it consists; Synthesis first presents particulars, 
from which, by easy and progressive steps, the pupil is led 
to a general and comprehensive view of the subject. 
Analysis separates truths and properties into their ele- 
ments or first principles; Synthesis constructs general 
principles from particular cases. Analysis appeals more 
to the reason, and cultivates the desire to search for first 
principles, and to understand the reason for every process 
rather than to know the rule. Hence, the leading method in 
ah elementary course of instruction should be the Synthetic, 
while in an advanced course it should be the Analytic. 

The following characteristics of a first class text-book 
will be obvious to all who examine this work : the typoqrOf- 
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phy and mechanical execxUion; the philosophical and 
scientific arrangement of the subjects ; clear and concise 
definitions ; full and rigid analyses; exact and compre- 
hensive rules; brief amd accurate methods of operation : 
the wide range of subjects and the large number and prax:- 
ileal character of the examples — in a word, scientific ac- 
curacy combined with practical utility, throughout the 
entire work. 

Much labor and attention have been devoted to obtain- 
ing correct and adequate information pertaining to mer- 
cantile and commercial transactions, and the Government 
Standard units of measures, freights, and money. The 
couixting-roora, the bank, the insurance and broker's office, 
the navy and ship-yard, the manufactory, the wharves, the 
custom-house, and the mint, have all been visited, and the 
most reliable statistics and the latest statutes have been 
consulted, for the purpose of securing entire accuracy in 
those parts of this work which relate to these subjects 
and departments. As the result of this thorough investi- 
gation, many statements found in most other arithmetics 
of a similar grade will not agree with the facts presented in 
this work, and simply because the statements in these 
other books have been copied from older works, while laws 
and customs have undergone great changes since the older 
works were written. 

New material and new methods will be found in the seve- 
ral subjects throughout the entire work. Considerable pro- 
minence has been given to Percentage and its numerous ap- 
plications, especially to Stocks, Insurance, Interest, Aver- 
aging Accounts', Domestic and Foreign Exchange, and seve- 
ral other subjects necessary to qualify students to become 
good accountants or commercial business men. And while 
this work may embrace many subjects not necessary to the 
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course usually prescribed in Mercantile and Commercial 
Colleges, yet those subjects requisite to make good account- 
ants, and which have been taught orally in that class of 
institutions from want of a suitable text-book, are fully dis- 
cussed and practically applied in this work ; and it is there- 
fore believed to be better adapted to the wants of Mercan- 
tile Colleges than any similar work yet published. And 
while it is due, it is also proper here to state that J. C. 
Porter, A. M., an experienced and successful teacher of 
Mathematics in this State, and formerly professor of Com- 
mercial Arithmetic, in Iron City Commercial College, Pitts- 
burgh, Penn-., has rendered Valuable aid in the preparation 
of the above-named subjects, and of other portibns of the 
work. He is likewise the author of the Factor Table on 
pages 72 and 73, and of the new and valuable improvement 
in the method of Cube Root. 

Teachers entertain various views relative to having the 
answers to problems and examples inserted in a text-book. 
Some desire the answers placed immediately after the ex- 
amples ; others wish them placed together in the back part 
of the book; and still others desire them omitted alto- 
gether. All these methods have their advantages and their 
disadvantages. 

If all the answers are given, there is danger that the 
pupil will become careless, and not depend enough upon the 
accuracy of his own computations. Hence he is liable to. 
neglect the cultivation of those habits of patient investiga- 
tion and self-reliance which would result from his being 
obliged to test the truth and accuracy of his own processes 
by proof, — the only test he will have to depend upon in all 
the computations in real business transactions in after life. 
Besides, the work of proving the correctness of a result is 
often of quite as much value to the pupil as the work of 
1* 
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performing the operation ; as the proof may render simple 
and clear some part or the whole of an operation that was 
before complicated and obscure. 

If answers are placed in the back part of the book, the 
pupil will at once refer to them whenever he is in any doubt 
or difficulty in performing an operation. Hence the object 
aimed at is not accomplished by placing the answers to- 
gether in this manner. 

Again, if all the answers are omitted, the pupil may be- 
come involved in doubt and uncertainty, and acquire a 
distaste for the study ; and from this discouragement, sub- 
sequently make but limited advancement in Mathematical 
Science. • 

In order, therefore, that pupils may receive the advan- 
tages of both methods, the answers to nearly one half 
of the examples in this book are omitted. They will be 
found, together with full and clear solutions of all the 
examples, in a Key to this work, which has been prepared 
for the use of teachers and private learners. 

Many valuable hints and suggestions which have been 
received from teachers and friends of education, have 
been incorporated into this work. The author desires to 
make especial acknowledgment of the valuable services 
rendered in the preparation of this work by D. W. Fish, A.M., 
of Rochester, N. Y., a gentleman who has had long and 
successful experience as a teacher, and an intimate ac- 
quaintance with the plans and operations of some of the 
best schools in the country. 

Augipit 1, 18(50. 
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HIGHER ARITHMETIC. 



DEFINITIONS. 

I. Quantity is any thing that can he inoreaaed, diminished^ or 
measured ; as distance, space, weight, motion, time. 

3. A Unit is one, a single thing, or a definite quantity. 
3* A Number is a unit, or a collection of units. 

4. The Unit of a Number is one of the collection constituting 
the number. Thus, the unit of 34 is 1 ; of 34 days is 1 day. 

5. An Abstract Number is a number used without reference 
to any particular thing or quantity; as 3, 24, 756. 

6. A Concrete Number is a number used with reference to 
some particular thing or quantity; as 21 hours, 4 cents, 230 miles. 

7. Unity is the unit of an abstract number. 

8. The Denomination is the name of the unit of a concrete 
number. 

9. A Simple Number is either an abstract number, or a con- 
crete number of but one denomination; as 48, 52 pounds, 36 days. 

10« A Compound Number is a concrete number expressed in 
two or more denominations; as, 4 bushels 3 pecks, 8 rods 4 yards 
2 feet 3 inches. 

II. An Integral Number, or Integer, is a number which ex- 
presses whole things ; as 5, 12 dollars, 17 men. 

13. A Fractional Number, or Fraction, is a number which 
expresses equal parts of a whole thing or quantity; as }, f of a 
pound, -fi^ ^^ ^ bushel. 

13« Like Numbers have the same kind of unit, or express the 
same kind of quantity. Thus, 74 and 16 are like numbers; so 
are 74 pounds, 16 pounds, and 12 pounds; also, 4 weeks 3 days, and 
16 minutes 2Q seconds, both being used to express units of time. 

14. Unlike Numbers have different kinds of units, or are used 
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to express different kinds of quantity. Thus, 36 miles, and 15 
days ; 5 hours 36 minutes^ and 7 bushels 3 pecks. 

1S« A Pow«r is the product arising from multiplying a number 
by itself, or repeating it any number of times as a factor. 

16. A Eoot is a factor repeated to produce a power. 

17. A Scale is the order of progression on which any system 
of notation is founded. Scales are uniform and varying. 

IS* A Uniform Scale is one in which the order of progression 
is the same throughout the entire succession of units. 

19, A Varying Scale is one in which the order of progression 
is not the same throughout the entire succession of units. 

30« A Decimal Scale is one in which the order of progression 
is uniformly ten. 

31« Mathematics i& the science of quantity. 

The two fundamental branches of Mathematics are Geometry 
and Arithmetic. Geometry considers quantity with reference to 
positions, form, and extension. Arithmetic considers quantity as 
an assemblage of definite portwnSy and treats only of those condi- 
tions and attributes which may be inresti gated and expressed by 
numbers. Hence, 

33« Arithmetic is the Science of numbers, and the Art of 

computation. 

Note. — When Antbmetio treats of operations on abstract nnmbers U is a sci- 
ence, and is then called Pure Arithmetic, When it treats of operations on con- 
crete numbers it is an art, and is then called Applied Arithmetic, Pure and 
Applied Arithmetic are also called Theoretical and Practical Arithnietlo. 

33* A Demonstration is a process of reasoning by whicli a 
truth or principle is established. 

34« An Operation is a process in which figures are employed 
to make a computation, or obtain some arithmetical result. 

33. A Problem is a question requiring an operation. 

36. A Rule is a prescribed method of performing an operation. 

37. Analysis, in arithmetic, is the process of investigating 
jprinciples, and solving problems, independently of set rules. 

98. The Five Fundamental Operations of Arithmetic are, 
Notation and Numeration, Addition, Subtraction, Multiplication, 
and Division. 
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39, A Bign is a character indicating the relation of numbers, 
or an operation to be performed. 

30. The Sign of numeration is the comma ( , ). It incjioates 
that the figures set off by it express unite of the same general name, 
and are to be read together, as thoiuandsy miUionM, billwm, etc. 

31« The Decimal Sign is the period (»)• It indicates that 
the number after it is a decimal. 

33. The Sign of Addition is the perpendicular cross, +, called 
plus. It indifsates that the numbers, connected by it are to be 
added ; as 3 + 5 + 7, read 3 plus 5 plus 7. 

33. The Sign of Subtraction is a short horiaontal line, — , 
called minus. It indicates that the number after it is to be sub- 
tracted from the number before it; as 12 -—7, read 12 minus 7. 

34. The Sign of Multiplication is the oblique cross, x . It 
indicates that the numbers connected by it are to be multiplied 
together; as 5 X 3 x 9, read 5 multiplied by 3 multiplied by 9. 

33* The Sign of Division is a short horizontal line, with a 
point above and one below, -r-. It indicates that the number 
before it is to be divided by the number after it; as 18 h- 6, read 
18 divided by 6. 

Division is also expressed by writing the dividend above, and 
the divisor below, a short horizontal line. Thus, ^^, read 18 
divided by 6. 

36. The Sign of Equality is two short, parallel, horizontal 
lines, BB. It indicates that the numbers, or aombinations of 
numbers, connected by it are equal ; as 4 + 8 om 16 -^ 3, read 4 
plus 8 is equal to 15 minus 3. Expi?essions connected by the 
sign of equality are called equations. 

97. The Sign of Aggregation is a parenthesis, ( ). It indi- 
cates that the numbers included within it are to be considered 
together, and subjected to the same operation. Thus, (8 -f 4) x 5 
indicates that both 8 and 4, or their sum, is to be multiplied by 5. 

A vinc ulum or bar, •, has the same signification. Thus, 

7x9h-3 = 21. 
2 
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38» The Sign o! Batio is two points, : . Thus, 7 : 4 is read, 
the ratio of 7 to 4. 

39. The Sign of Proportion is four points, : . Thns, 
3 : 6 : : 4 : 8, is read, 3 is to 6 as 4 is to 8. 

40. The Sign of Involution is a number written above, and a 
little to the right, of another number. It indicates the power to 
which the latter is to be raised. Thus, 12' indicates that 12 is 
to be taken 3 times as a factor; the expression is equivalent to 
12 X 12 X 12. The number expressing the sign of involution is 
called the Index or Exponent, 

41. The Sign of Evolution, ^Z, is a modification of the letter r. 
It indicates that some root of the number after it is to be extracted. 
Thus, v^25 indicates that the square root of 25 is to be extracted; 
-^64 indicates that the cube root of 64 is to be extracted. 

AXIOMS. 

43« An Axiom is a self-evident truth. The principal axioms 
required in arithmetical investigations are the following : 

1. If the same quantity or equal quantities be added to equal 
quantities, the sums will be equal. 

2. If the same quantity or equal quantities be subtracted from 
equal quantities, the remainders will be equal. 

3. If equal quantities be multiplied by the same number, the 
products will be equal. 

4. If equal quantities be divided by the same number, the quo- 
tients will be equal. 

5. If the same number be added to a quantity and subtracted 
from the sum, the remainder will be that quantity. 

6. If a quantity be multiplied by a number and the product 
divided by the same number, the quotient will be that quantity. 

7. Quantities which are respectively equal to any other quantity 
are equal to each other. 

8. Like powers or like roots of equal quantities are equal. 

9 The whole of any quantity is greater than any of its parts. 
10. The whole of any quantity is equal to the sum of all ita 
parts. 
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NOTATION AND NUMERATION. 

43. Notation is a system of vrritwg or expressing numbers by 
characters; and, 

44. Numeration is a method of reading numbers expressed 
by characters. 

4tS« Two systems of notation are in general use — the Roman 

and the Arabic, 

KoTB. — The Romnn Notation is rapposed to bare been first nsed by the 
RoDinni) : hence its nnme. The Arabic Notation was first introduced into Earope 
by the Moors or Arabs, who conquered and held possession of Spain during the 
11th century. It received the attention of aeientiflc men in Italy at the befpn- 
ning of the 13th century, and wns soon afterward adopted in most European 
countries. Formerly it was supposed to be an invention of the Arabs; but 
inveatigations have shown that the Arabs adopted it from the Hindoos, among 
whom it has been in use more than 2000 years. From this undoubted origin it 
18 sometimes called the Indian Notation. 

THE BOMAN NOTATION. 

40« Employs seven capital letters to express numbers. Thus, 
Letters, I V X L C D M 

Values, one, five, fn, fifty, ^„f,V^ ^^JJjJ^^ ^^JJaU 

4L7» The Eoman notation is founded upon five principles, as 
follows : 

1st. Eepeating a letter repeats its value. Thus, 11 represents 
two, XX twenty, CCC three hundred. 

2d. If a letter of any value be placed a/ter one of greater value, 
its value is to be united to that of the greater. Thus, XI repre- 
sents eleven, LX sixty, DC six hundred. 

3d. If a letter of any value be placed be/ore one of greater value, 
its value is to be taken from that of the greater. Thus, IX repre- 
sents nine, XL forty, CD four hundred. 

4th. If a letter of any value be placed between two letters, each 
of grelftter value, its value is to be taken from the united value of 
the other two. Thius, XIV represents fourteen, XXIX twenty- 
nine, XCIV ninety-four. 

5th. A bar or dash placed over a letter increases its value one 
thousand fold. Thus, V signifies five, and V five thousand ; L 
fifty, and L fifty thousand. 



16 



SIMPLB NVMBBK8. 



TABLW or 


BOMAS nOTATIOS. 


I is One. 


XX is Twenty. 


II " Two. 


XXI " Twenty-one. 


Ill " Three. 


XXX " Thirty. 


IV " Four. 


XL " Forty. 


V " Fiye. 


L " Fifty. 


VI " Six. 


LX " Sixty. 


VII " Seyen. 


LXX " Seventy. 


VIII " Eight. 


LXXX " Eighty. 


IX " Nine. 


XC " Ninety. 


X " Ten. 


C " One hundred. 


XI " Eleven. 


CC " Two hundred. 


XII " Twelve. 


D " Five hundred. 


XIII " Thirteen. 


DC " Six hundred. 


XIV " Fourteen. 


M '' One thousand. [dred. 


XV " Fifteen. 


MC ^* One thousand one hun- 


XVI " Sixteen. 


MM " Two thousand. 


XVII '' Seventeen. 


X '* Ten thousand. 


XVIII " Eighteen. 


" One hundred thousand. 


XIX " Nineteen. 


M *' One million. 



KoTRS. — I. Though the letters used in the above table have been emi^oyed 
as the Roman numerals for many centuries, the marks or charactcm used origi- 
Dally in this notation are as follows : 

Modern numerals, I Y X L C D M 

Primitive characters, I V X L C N M 

2. The system of Roman Notation is not well adapted to the purposes of nu- 
merical calculRtion ; it is principally confined to the numbering of chapters and 
sections of books, public documents, eto. 



EXAMPLES FOR PRACTICE. 

Express the following numbers by the Homan notation: 

1. Fourteen. 6. Fifty-one. 

2. Nineteen. 7. Eighty-eight. 

3. Twenty-four. 8. Seventy-three, ♦ 

4. Thirty-nine. 9. Ninety-five. 

5. Forty-six. 10. One hundred one. 

11. Five hundred fiftv-five. 

12. Seven hundred ninety-eight. 

13. One thousand three. 

14. Twenty thousand eight hundred forty-five. 
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THE ARABIC NOTATIOlf 

48* Employs ten characters or figures to express numbers. 
Thus, 
Figures, 123456789 

Names and) """K*** <>"•» *^®» ^"^ **'"» *^^ ■*»» ■«▼«»» «>«ht, nine. 






values. C dp'g^. 



40« The cipher, or first character, is called naughty because it 
has no value of its own. It is otherwise termed nothing, and zero. 
The other nine characters are called significant figures, because 
each has a value of its own. They are also called digits^ a word 
derived from the Latin term digitus, which signifies finger, 

30« The ten Arabic characters are the Alphabet of Arithmetic. 
Used independently, they can express only the nine numbers that 
correspond to the names of the nine digits. But when combined 
according to certain principles, they serve to express all numbers. 

tSl. The notation of all numbers by the ten figures is accom- 
plished by the formation of a series of units of difierent values, to 
which the digits may be successively applied. First ten simple 
units are .considered together, and treated as a single superior 
unit; then, a collection of ten of these new units is taken as a still 
higher unit; and so on, indefinitely. A regular series of units, in 
ascending orders, is thus formed, as shown in the following 



TABLE OF UHITS. 



Primary units are called units of the first order. 

Ten units of the first order make 1 unit " '^ second *' 
Teh " " " second " " 1 " " " third " 
Ten " " "third " " 1 " " " fourth " 
etc., etc. etc., etc. 

S3. The various orders of units, when expressed by figures, 
are distinguished from each other by their location^ or the place 
they occupy in a horieontal row of figures. Units of the first order 
are written at the right hand ; units of the second order occupy 
the second place ; units of the third order the third place ; and so 
on, counting from right to lef%, as shown on the following page : 
2* B 
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1 


_• 


• 


• 


1 


1 


1 


i 


1 


1 


6 


1 



ml aS 


! 


s n 


s 











JS3. In this notation we observe — 

Ist. That a figure written in the place of any order, expresses 
as* many units of that order as is denoted by the name of the figure 
used. Thus, 436 expresses 4 units of the 3d order, 3 units of the 
2d order, and 6 units of the Ist order. 

2d. The cipher, having no value of its own, is used to fill the 
places of vacant orders, and thus preserve the relative positions of 
the significant figures. Thus, in 50, the cipher shows the absence 
of simple units, and at the same time gives to the figure 5 the 
local value of the second order of units. 

S4:« Since the number expressed by any figure depends upon 
the place it occupies, it follows that figures have two values, 
Simple and Local. 

55. The Simple Value of a figure is its value when taken 
alone ; thus, 4, 7, 2. 

56. The Local Value of a figure is its value when used with 
another figure or figures in the same number. Thus, in 325, the 
local value of the 3 is 300, of the 2 is 20, and of the 5 is 5 units. 

■• Note. — When a figure occupies units' place, its simple and local values are 
the same. , 

tS7« The leading principles upon which the Arabic notation 
is founded are embraced in the following 

GENERAL LAWS. 

I. All numbers are expressed by applying the ten figure* to dif- 
ferent orders of units, 

II. The different orders of units increase from right to left, and 
decrease from left to right, in a tenfold ratio, 

III. Every removal of a figure one pktce to the left, increa>ses its 
heal value tenfold; and every removal of a figure one place to the 
right, diminishes its local value tenfold. 
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S8« In numerating, or expresslDg numbers yerballj^ the yarious 
orders of units have the following names : 



0BDKB8. 




HAMIS. 


1st order is 


called 


Units. 


2d order " 


<t 


Tens. 


3d order " 


tc 


Hundreds. 


4th order '' 


ti 


Thousands. 


5th order " 


(< 


Tens of thousands. 


6th order " 


<< 


Hundreds of thousands. 


7th order " 


ti 


Millions. 


8th order " 


<< 


Tens of millions. 


9th order " 


ci 


Hundreds of millions. 


etc., etc. 




etc., etc. 



il 



S9. This method of numerating, or naming, groups the suc- 
cessive orders into periods of three figures each, there being three 
orders of thousands, three orders of millions, and so on in all 
higher orders. These periods are commonly separated by commas, 
as in the following table, which gives the names of the orders 
and periods to the twenty-seventh place. 



eo g 



OD <D M g op 

ST* ? fd ^ •'^ t2 'ri i a 

•S 'S o o o *g "S *§ "S 

9 8,7 6 5,4 3 2,1 9,8 7 6,5 5 6,7 8 9,0 1 2,3 4 5 

oiath eighth serenth sixth fifth Ibnrth third recond firat 
period, period, period, period, period, period, period, period, period. 

NoTK. — This is the French method of DQineratin|^» and is the one in iz^eneral 
use in this country. The English numerate by periods of six figures each. 

GO* The names of the periods are derived from the Latin 
numerals. The twenty-two given on the following page extend 
the numeration table to the sixty-sixth place or order, inclusive. 
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PBBI0D8. 


NAMES. 


PERIODS. 


NAMIS. 


Ist 


Units. 


12th 


Decillions. 


2d 


Thousands. 


13th 


Undecillions. 


3d 


Millions. 


14th 


Duodecillions. 


4th 


Billions. 


15th 


Tredecillions. 


5th 


Trillions. 


16th 


Quatuordecillions. 


6th 


Quadrillions. 


17th 


Quindecillions. 


7th 


Quintillions. 


18th 


Sezdecillions. 


8th 


Seztillions. 


19th 


Septendecillions. 


9th 


Septillions. 


20th 


Octodecillions. 


10th 


Octillions. 


21st 


Novendecillions. 


11th 


Nonillions. 


22d 


Yigintillions. 



61* From this analysis of the principles of Notation and Xnme- 
ration, we derive the following rules : 

RULE FOB NOTATION. 

I. Beginning at the left hand, write the figure* belonging to the 
highest period. 

II. Write the hundreds, tens, and units of each successive period 
in their order, placing a cipher wherever an order of units is 
omitted. 

BULE FOB NUMERATION. 

I. Separate the number into periods of three figures each, com^ 
mencing at the right hand, 

II. Beginning at the left hand, read each period separately, and 
give the name to each period, except the last, or period of units. 

NoTB. — Omit and in reading the orders of units and periods of a nnmber. 



EXAMPLES FOR PRACTICE. 

Write and read the following numbers : — 

1. One unit of the 3d order, two of the 2d, five of the Ist. 

• Ans, 125 ; read, one hundred twenty-five. 

2. Two units of the 5th order, four of the 4tb, five of the 2d, 
six of the 1st. Ans. 24056; residLy twenty-four thousand fifiy-six. 

8. Seven units of the 4th order, five of the 3d, three of the 2d, 
eight of the 1st. 
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4. Nine units of the 4th order, two of the 8d, four of the Ist. 

5. Fiye units of the 4th order, eight of the 2d. 

6. Five units of the 5th order, one of the 3d, eight of the 1st. 

7. Three units of the 5th order, six of the 4th, four of the 8d, 
seven of the 1st. 

8. Two units of the 6th order, four of the 5th, nine of the 4th, 
three of the 3d, five of the 1st. 

9. Three units of the 8th order, five of the 7th, four of the 6th, 
three of the 5th, eight of the 4th, five of the 3d, eight of the 2d, 
seven of the 1st. 

10. Three units of the 9th order, eight of the 7th, four of the 
6th, six of the 5th, nine of the 1st. 

11. Five units of the 12th order, three of the 11th, six of the 
10th. 

12. Four units of the 12th order, five of the 10th, eight of the 
6th, nine of the 4th, four of the 3d. 

13. Three units of the 15th order, six of the 14th, five of the 
13th, three of the 9th, six of the 8th, five of the 7th, three of the 
8d, six of the 2d, five of the 1st. 

14. Five units of the 18th order, three of the 17th, six of the 
16th, four of the 15th, seven of the 14th, eight of the 13th, four 
of the 12th, five of the 11th, six of the 10th, seven of the 9th, 
eight of the 8th, nine of the 7th, five of the 6th, six of the 5th, 
three of the 4th, two of the 3d, four of the 2d, eight of the 1st. 

15. Two units of the 20th order, seven of the 19th, four of the 
18th, eight of the 13th, five of the 6th, five of the 5th; five of the 
4th, nine of the 1st. 

Write the following numbers in figures ; ' 

16. Forty-eight. 

17. One hundred sixty-four. 

18. Forty-eight thousand seven hundred eighty^nine. 

19. Five hundred thirty-six million three hundred forty-seven 
thousand nine hundred seventy-two. 

20. Ninety-nine billion thirty-seven thousand four. 

21. Eight hundred sixty-four billion five hundred thirty-eight 
million two hundred seventeen thousand nine hundred fifly4hree. 
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22. One hundred scyenteen quadrillion two hundred thirty-five 
trillion one hundred four billion seven hundred fifty million sixty- 
six thousand ten. 

23. Ninety-nine quintillion seven hundred forty-one trillion 
fifty-four billion one hundred eleven million one hundred one. 

24. One hundred octillion one hundred septillion one hundred 
quintillion one hundred quadrillion one hundred trillion one hundred 
billion one hundred million one hundred thousand one hundnedi 

25. Four decillion seventy-five nonillion three octillion fifty- 
two septillion one sextillion four hundred seventeen quintillion 
ten quadrillion twelve trillion fourteen billion three hundred sixty 
million twenty-two thousand five hundred nineteen. 

Write the following numbers in figures^ and read them : 

26. Twenty-five unite in the 2d period, four hundred ninety-six 
in the 1st. Ans. 25,496. 

27. Three hundred sixty-four units in the 3d period, seven 
hundred fifteen in the 2d, eight hundred thirty-two in the 1st. 

28. Four hundred thirty-six units in the 4th period, twelve in 
the 3d, one hundred in the 2d, three hundred one in the 1st. 

29. Eighty-one units in the 5th period, two hundred nineteen 
in the 4th, fifty-six in the 2d. 

30. Nine hundred forty-five units in the 7th period^ eighteen in 
the 5th y one hundred three in the 3d. 

31. One unit in the 10th period, five hundred thirty-six in the 
9th, two hundred forty-seven in the 8th, nine hundred twenty-four 
in the 7th. 

Point off and read the following numbers: 



32. 


564. 


37. 


2005. 


83. 


24835. 


38. 


100108. 


34. 


2474783. 


39. 


53000008. 


35. 


247843112. 


40. 


1001005003. 


36. 


23678542789. 


41. 


750000040003. 




42. 247364582327896438542721. 






43. 379403270506038009503070. 




44. 


200057000320046780004, 


B0512500000567304705080040. 
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ADDITION. 

S3* Addition is the process of uniting several numbers of the 
same kind into one equivalent number. 

G3« The Sam or Amount is the result obtained by the process 
of addition. 

64« When the given numbers contain several orders of units, 
the method of addition is based upon the following principles : 

I. If the like orders of units be added separately, the sum of 
all the results must be equal to the entire sum of the given num- 
bers. (Ax. 10). 

. II. If the sum of the units of any order contain units of a 
higher order, these higher units must be combined with units of 
like order. Hence, 

UI. The work must commence with the lowest unit, in ordei 
to combine the partial sums in a single expression, at one ope- 
ration. 

1. Find the sum of 397, 476, and 873. 

OPERATION Analysis. We arrange the numbers so that 

397 units of like order shall stand in the same column. 

476 We then add the first, or right hand column, and 

873 find the sum to be 16 unite, or 1 ten and 6 units ; 

1746 writing the 6 units under the column of units, we 

add ^e 1 ten to the column of tens, and find the 

sum to be 24 tens, or 2 hundreds and 4 tens ; writing the 4 tens under 

the column of tens, we add the 2 hundreds to the column of hundreds, 

and find the sum to be 17 hundreds, or 1 thousand and 7 hundreds ; 

writing the 7 hundreds under the column of hundreds, and the 1 in 

thousands' place, we have the entire sum, 1746. 

6«S. From these principles we deduce the following 

Rule. I. Write the numbers to he added so that aU the units 
of the same order shall stand in the same column; that w, units 
tinder units, tens under tens, etc, 

11, Commencing at units, add each column, separatefyy and write 
the sum underneath, if it he less than ten. 
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III. Jf tht ram of any column be ten or more than ten, write the 
unit figure only, and add the ten or tens to the next column, 

IV. Write the entire sum of the last column. 

Notes. — 1. In lidding, learn to pronounce the pnrtial re«a1t0 withoot naming 
the fitinrr* ttepnrateljr. Thus, in the operation given for illustration, say 3, 9, 
16; 8. 15,24; 10, 14, 17. 

2. When the 9um of any column is greater than 0, tho proeess of adding the 
iena to the next column is called carrying, 

OB. Proof. There are two principal methods of proving 

Addition. 

Ist. By varying the combinations. 

Begin with the right hand or nnit column, and add the figures 
in each column in an opposite direction from that in which they 
were first added ; if the two results agree, the work is supposed 
to he right. 

2d. By excess of 9*8, 

07* This method depends upon the following properties of the 
numher 9 : * 

I. If a numher he divided hy 9, the remainder will he the same 
as when the sum of its digits is divided hy 9. Therefore, 

II. If several numhers he added, the excess of 9's in the sum 
must he equal to the excess of 9's in the sum of all the digits in 
the numhers. 

1. Add 34852, 24784, and 72456, and prove the work by the 
excess of 9's. 

OPERATION. 

84852 
24784 
72456 ... 8, excess of 9^s in all the digits of the numbers. 

132092 ... 8, " " " " sum *^ " 

Analysis. Commencing with the first number, at the left hand, we 
Bay 3 and 4 are 7, and 8 are 15 ; dropping 9, the excess is 6, which 
added to 5, the next digit, makes 11 ; dropping 9, the excess is 2 ; 
then 2 and 2 are 4, and 2 (the left hand digit of the second number) 



• For a demonstration of thete properties, see 186, XX. 
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are 6, and 4 are 10.; dropping 9, the excess is 1. Proceeding in like 
manner through all the digits, the final excess is 8 ; and as 8 is alno 
the excess of 9's in the Bum» the work of addition is correct. It is 
evident that the same result will be obtained by adding the digits in 
columns as in raws. Hence, to prove Addition by excess of 9's : — 

CommeDcing at any figure, add the digits of the given numbers 
in any order, dropping 9 as oflen as the amount exceeds 9. If 
the final excess be equal to the excess of 9's in the sum, the work 
is right 

Note. — This method of proving addition by the excess of 9*8, failfi in the fol- 
lowing oaees : Ist, when the figures of the answer are misplaced ; 2d, when tha 
value of one figare is as much too great as that of another is too smalL 

EXAMPLES FOB, PBAOTICE 



(1.) 


(2.) 


(3.) 


(4.) 


8635 


1234567 


67 


24603 


2194 


723456 


123 


298765 


7421 


34565 


4567 


47321 


6063 


45666 


89093 


68653 


2196 


333 


654321 


6376 


1245 


90 


1234567 


340 



26754 2038677 

5. 123+456+785+12+345+901 + 567=how many? 

6. 12345+67890+8763+347+1037+ 198760=:how many? 

7. 172+4005+376I + 20472+367012+19762=how many? 

8. What is ^he sum of thirty-seven thousand six, four hundred 
twenty-nine thousand nine, and two millions thirty-six ? 

Ans. 2,466,051. 

9. Add eight hundred fifty-six thousand nine hundred thirty- 
three, one million nine hundred seventy-six thousand eight hun- 
dred fifty-nine, two hundred three millions eight hundred ninety- 
five thousand seven hundred fifty-two. Ans. 206,729,544. 

10. What is the sum of one hundred sixty-seven thousand, 
three hundred sixty-seven thoasand, nine hundred six thousand, 
two hundred forty-seven thousand, seventeen thousand, one hun- 
dred six thousand three hundred, forty thousand forty-nine^ ten 
thousand four hundred one ? Ans. 1,860,750. 

11. What number of square miles in New England, there 
3 
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being in Maine 81766, in New Hampshire 9280, in Vermont 
10212, in Massachusetts 7800, in Rhode Island 1306, and in 
Connecticut 4674? Ans. 65,038. 

12. The estimated population of the above States, in 1 855, was 
as follows; Maine 653000, New Hampshire 388000, Vermont 
327000, Massachusetts 1133123, Rhode Island 166500, and Con- 
necticut 384000. What was the entire population ? 

13 At the commencement of the year 1858 there were in ope- 
ration in the New England States, 3751 miles of railroad; in 
New York, 2590 miles ; in Pennsylvania, 2546 ; in Ohio, 2946 ; 
in Virginia, 1233 ; in Illinois, 2678 ; and in Georgia, 1233. What 
was the aggregate number of miles in operation in all these States ? 

14. The Grand Trunk Railway is 962 miles long, and cost 
$60000000 ; the Great Western Railway is 229 miles long, and 
cost 614000000; the Ontario, Simcoe and Huron, is 95 miles 
long, and cost $3300000 ; the Toronto and Hamilton is 38 miles 
long, and cost $2000000. What is the aggregate length, and 
what the cost, of these four roads ? 

Am, Length, 1,324 miles ; cost, $79,300,000. 

15. A man bequeathed his estate as follows ; to each of his 
two sons, $12450; to each of his three daughters, $6500; to 
his wife, $650 more than to both the sons, and the remainder, 
which was $1000 more than he had left to all his family, he gave 
to benevolent institutions. What was the whole amount of his 
property? Ans. $140,900. 

16. How many miles from the southern extremity of Lake 
Michigan to the Gulf of St. Lawrence, passing through Lake 
Michigan, 330 miles ; Lake Huron, 260 miles ; River St. Clair, 24 
miles; Lake St. Clair, 20 miles; Detroit River, 23 miles; Lake 
Erie, 260 miles; Niagara River, 34 miles; Lake Ontario, 180 
miles ; and the River St. Lawrence, 750 miles ? 

17. The United States exported molasses, in the year 1856, to 
the value of $154630; in 1857, $108003; in 1858, $115893; 
and tobacco, during the same years respectively, to the value of 
$1829207, $1458553, and $2410224. What was the entire value 
of the molasses and tobacco exported in these three years ? 
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18. The population of Boston, in 1855, was 162629; Provi- 
dence, 50000; New York, 6:^9810; Philadelphia, 408815; Brook- 
lyn, 127618 ; Cleveland, 43740 ; and New Haven, 25000. What 
was the entire population of these cities? Ans. 1,447,612. 

19. Iron was discovered in Greece by the burning of Mount 
Ida, B. C. 1406 ; and the electro-magnetic telegraph was invented 
by Morse, A. D. 1832. What period of time elapsed between the 
two events ? Ans. 3,238 years. 

20. The number of pieces of silver coin made at the United 
States Mint at Philadelphia, in the year 1858, were as follows : 
4628000 half dollars, 10600000 quarter dollars, 690000 dimes, 
4000000 half dimes, and 1266000 three-cent pieces. What was 
the total number of pieces coined ? 

21. The cigars imported by the United States, in the year 1856, 
were valued at $3741460; in 1857, at 84221096; and in 1858, at 
$4123208. W^hat was the total value of the importations for the 
three years? Ans. 812,085,764. 

22. In the appropriations made by Congress for the year ending 
June 30, 1860, were the following; for salary and mileage of 
members of Congress, $1557861 ; to officers and clerks of both 
Houses, 8157639 ; for paper and printing of both Houses, 8170000 ; 
to the President of the United States, 831450 ; and to the Vice 
President, 88000. What is the total of these items ? 



ADDING TWO OR MORE COLUMNS AT ONE OPERATION. 

68. 1. What is the sum of 4632, 2553, 4735, and 2863 ? 

OPERATION. Analysis. Beginning with the units and tens of 

4632 the number last written, we add first the tens above, 

2553 then the units, thus ; 63 and 3{) are 93, and 5 are 98, 

4735 and 50 are 148, and 3 are 151, and 30 are 181, and 

_2863 2 are 183. Of this sum, we write the 83 under the 

14783 columns added, and carry the 1 to the next columns, 

thus ; 28 and 1 are 29, and 40 are 69, and 7 are 76, 

and 20 are 96, and 5 are 101, and 40 are 141, and 6 are 147, which 

we write in its place, and we have the whole amount, 14783. 
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EXAMPLES FOR PRACTICE. 



oo 


(2.) 


(3.) 


(4.) 


8450 


75634 


123456 


7349042 


5425 


86213 


47021 


2821986 


8595 


92045 


82176 


1621873 


6731 


73461 


670914 


236719 


7963 


34719 


379623 


401963 


5143 


26054 


7542 


67254 


4561 


19732 


25320 


45067 


6783 


84160 


67644 


910732 


4746 


97013 


908176 


6328419 


2373 


34567 


73409 


1437651 


3021 


43651 


3147 


9716420 


7273 


52170 


67039 


3191232 


71064 


719419 


2345467 


34128358 



5. What is the total number of churches, the Dumber of persona 
accommodated, and the value of church property in the United 
States^ as shown by the following statistics ? 



No. of 
churched. 

Methodist 12484 

Baptist 8798 

Presbyterian 4591 

Congregational 1675 

Episcopal 1430 

Roman Catholic 1269 

Lutheran 1205 

Christians 812 

Friends 715 

Union 619 

Universalist 494 

Free Church 361 

Moravian 331 

German Reformed 327 

Dutch Reformed 324 

Unitarian , 244 

Mennonite 110 

Tunkers 52 

Jewish % 31 

Swedenborgian 15 



No.of penons 


Value of 


ccommodated. 


church property: 


4220293 


814636671 


3134438 


10931382 


2045516 


14469889 


795677 


797S962 


631613 


11261970 


705983 


8973838 


532100 


2867886 


296050 


845810 


283023 


1709867 


213552 


690065 


205462 


1767015 


108605 


252255 


112185 


443347 


156932 


965880 


181986 


4096730 


137867 


3268122 


29900 


94245 


35075 


46025 


16575 


371600 


5070 


108100 
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6. Give the amounts of the productions of the United States and 

Territories for the year 1850, as expressed in the following columns : 

Pounds of Poundfi of Poundnof B.\i>hf]n tf 

Butter. Cheese. HVoul. WiivaL 

Alabama 4,008,811 31,412 657,118 294,044 

Arkansas 1,854,239 30,088 182,595 199,639 

California 705 150 5,520 17,228 

Columb.,Di8t. 14,872 1,500 525 17,370 

Connecticut... 6,498,119 5,363,277 497,454 41,762 

Delaware 1,055,308 3,187 57,768 482,511 

Florida 371,498 18,015 23,247 1,027 

Georgia 4,640,559 46,976 990,019 l,088,n34 

Illinois 12,526,543 1,278,225 2,150,113 9,414,575 

Indiana 12,881,535 624,564 2,610,287 6,214,458 

Iowa.. 2,171,188 209,840 373,898 1,530,581 

Kentucky.... 9,947,523 213,954 2,297,433 2,142,822 

Louisiana 683,069 1,957 109,897 417 

Maine 9,243,811 2,434,454 1,364,034 296,259 

Maryland 3,086,160 3,975 477,438 4,494,680 

Massachusetts 8,071,370 7,088,142 585,138 31,211 

Michigan 7,065,878 1,011,492 2,043,283 4,925,889 

Mississippi... 4,346,234 21,191 559,619 137,990 

Missouri 7,834,359 203,572 1,627,164 2,981,652 

N.Hampshire 6,977,056 3,196,563 1,108,476 185,658 

New Jersey... 9,487,210 365,756 375,396 1,601,190 

New York.... 79,766,094 49,741,413 10,071,301 13,121,498 

N.Carolina... 4,146,290 95,921 970,738 2,130,102 

Ohio 34,449,379 20,819,542 10,196,371 14,487,351 

Pennsylvania 39,878,418 2,505,034 4,481,570 15,367,691 

Rhode Island 995,670 316,508 129,692 49 

S. Carolina... 2,981,850 4,970 487,233 1,066,277 

Tennessee.... 8,139,585 177,681 1,364,378 1,619,386 

Texas 2,344,900 95,299 131,917 41,729 

Vermont 12,137,980 8,720,834 3,400,717 535,955 

Virginia ..... 11,089,359 436,292 2,860,765 11,212,616 

Wisconsin.... 3,633,750 400,283 253,963 4,286,131 

Territories.., 295,984 73,826 71,894 517,562 



g* 
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SUBTRACTION. 

09* Bnbtraotion is the process of determining tbo differenqe, 
between two numbers of the same unit value. 

70. The Minuend is the number to be subtracted from. 

71. The Bnbtrahend is the number to be subtracted. 

73. The Difference or Bomainder is the result obtained by 
the process of subtraction. 

73. When the given numbers contain more than one figure 
each, the method of subtraction depends upon the following prin- 
ciples : 

I. If the units of each order in the subtrahend be taken sepa* 
rately from the units of like order in the minuend, the sum of the 
differences must be equal to the entire difference of the given 
numbers. (Ax. 10 .) 

II. If both minuend and subtrahend be equally increased^ the 
remainder will not be changed. 

1. From 928 take 275. 

OPERATION. Analysis. We first subtract 5 units from 

Minuend, 928 8 units, and obtain 3 units for a partial re- 

Subtrahend, 275 mainder. As we cannot take 7 tens from 2 

Remainder, 653 *®^^» ^® *^^ ^^ ^^^ ^ *^® ^ tens, making 

12 tens ; then 7 tens from 12 tens leave 5 

tens, the second partial remainder. Now, since we added 10 tens, 
OT 1 hundred, to the minuend, we will add 1 hundred to the subtra- 
hend, and the true remainder will not be changed {II) ; thus, 1 
hundred added to 2 hundreds makes 3 hundreds, and this sum sub- 
tracted from 9 hundreds leaves 6 hundreds ; and we have for the total 
remainder, 653. 

NoTK.— The process of adding 10 to the minuend is sometinjes called hor. 
rowing 10, and that of adding 1 to the next figure of the ftubtrabend, carrying 1. 

74. From these principles and illustrations we deduce the 
following 

Rule. I. WrUe the less number under the greater , placing units 
of the same order wider each other. 
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II. Begin at the right hand, and take each figure of the mbtrO" 
hend/rom the figure ahove it, and write the result underneath. 

III. If any figure in the mblrahend he greater than the correi-' 
ponding figure ahove it, add 10 to that upper fijgure hefore suh- 
trotting, a/nd then add \ to the next left hand figure of the mhtra- 
hend. 

IfS. Proof. It is evident that tlie subtrahend and remainder 
must together contain as many units as the minuend ; hence^ to 
prove subtraction, we have three methods : 

1st. Add the remainder to the subtrahend; the sum will be 
equal to the minuend. Or, 

2d. Subtract the remainder from the minuend ; the difference 
will be equal to the subtrahend. Or, 

3d. Find the excess of 9's in the remainder and subtrahend 
together, and it will be equal to the excess of 9's in the minuend. 

EXAMPLES FOR PRACTIOE. 

(1.) (2.) (3.) (4.) 

From 47965 103767 57610218 89764321 
Take 26714 98731 8306429 83720595 

Rem. 21251 5036 49303789 6043726 

5. From 180037561 take 5703746. 

6. From 2460371219 take 98720342. 

7. 89037426175 — 2435036749 = how many? 

8. 10000033421 — 999044110 = how many? 

9. A certain city contains 146758 inhabitants, which is 3976, 
more than it contained last year; how many did it contain last 
year? Ans. 142,782. 

10. The first newspaper published in America was issued at 
Boston in 1704; how long was that before the death of Benjamin 
Franklin, which occurred in 1790 ? 

11. A merchant sold a quantity of goods for $42017, which 
was $1675 more than they cost him; how much did they cost 
bim ? Ans. $40,342. 

12. In 1858 the exports of the United States amounted to 
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$r>24G44421, and the imports to J282613150; how much did the 
exports exceed the imports? Ans. $42,031,271. 

13. In 1858 the gold coinage of the United States amounted to 
852880800, and the silver to $8233287; how much did the gold 
exceed the silver coinage ? 

14. The South in 1850 produced 978311690 pounds of cotton, 
valued at $101834616, and 237133000 pounds of sugar valued at 
$16500310; how much did the cotton exceed the sugar in quan- 
tity and- in value ? ^ws. 741,178,690 pounds; $85,235,306. 

15. The area of the Chinese Empire is 5110000 square miles, 
and that of the United States 2988892 square miles; the esti- 
mated population of the farmer is 340000000, and that of the 
latter in 1850 was 23303714. What is the difference in area and 
in population? 

16. The population of London in 1850 was 2362000, and that 
of New York city 515547; how many more inhabitants had London 
than New York ? Ave, 1,846,453. 

17. The total length of railroads in operation in the United 
States, January 1, 1859, was 27857 miles, and the total length of 
the canals 5131 miles; how many miles more of railroad than of 
canal? Ans. 22,726. 

18. The entire deposit of domestic gold at the United States 
Mint and its branches, to June, 1859, was $470341478, of which 
$451310840 was from California; how much was received from 
other sources ? Ans. $19,030,638. 

19. During the year ending September 30, 1858, the number 
of letters exchanged between the United States and Great Britain 
were 1765015 received, and 1603609 sent; between the United 
States and France, 624795 received, and 639906 sent. How many 
letters did the exchange with Great Britain exceed those with 
France? Ana. 2,103,923. 

20. The Southern States in 1850 had a population of 6696061, 
the Middle States 66J4988, and the Eastern States 2728116; 
how many more inhabitants had the Middle and Eastern States 
than the Southern States ? 

21. Having $20000, I wish to know how much more I must 
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OPERATION. 
Minuend, 1278 



Subtrahends, 



accamulate to be able to purchase a piece of property worth $23470^ 
and have $5400 left? Ans. »8,870. 

22. A has $3540 more than B, and $1200 less than C, who has 
320600 ; D has as much as A and* B together. How much has D ? 

Ana. $35,260. 

TWO OR MOBE SUBTRAHENDS. 

70* Two or more numbers may be taken from another at a 
single operation, as shown by the following example : 

1. A man having 1278 barrels of flour, sold 236 barrels to A, 
362-to B, and 387 to C ; how many had he left ? 

Analysis. Since the remainder sought, 
added to the subtrahends, must be equal to 
the minuend, we add the columns of the 
subtrahends, and supply such figures in the 
remainder as, combined with these sums, 
will produce the minuend. Thus, 7 and 2 
are 9, and 6 are 15, and 3 (supplied in the 
remainder sought) are 18 ; then, carrying 
the tens' figure of the 18, 1 and 8 are 9, and 6 are 15, and 3 are 18, 
and 9 (supplied in the remainder) are 27; lastly, 2 to carry to 3 are 
5, and 3 are 8, and 2 are 10, and 2 (supplied in the remainder) are 
12 ; and the whole remainder is 293. Hence, the following 

Rule. T. Having written the several subtrahends under the min- 
uendy add the first column of the suhtraJiendSy and suppli/ such a 
figure in the remainder sought, as, added- to this partial sum, will 
give an amount having for its unit figure the figure above in the 
minuend. 

II Carry the tens^ figure of this amount to the next column of 
the siibtrahends, and proceed as before tUl the entire remainder is 
obtained. 




Remainder, 



293 



EXAMPLES FOR PRACTICE. 



From 



Take 



Rem. 



47962 

21435 

15672 

456 

10399 



(2.) 
127368 

56304 
4782 
9156 

57126 



(3.) 
903486 

430164 

132875 

67321 

273126 



(4.) 
2503734 

89763 

94207 

237564 

2082200 
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5. From 4568 take 1320 + 275 + 320. 

6. Subtract 1200 + 750 + 96 from 4766 + 575 + 140 + 84. 

7. A DiaD bought four city lots, for which he paid $15760. For 
the first he paid 92175, for the second $8794, and for the third 
$4587 ; how much did he pay for the fourth ? Ans. $5,204. 

8. John Wise owns property to the amount of $75860, of which 
he has $45640 invested in real estate, $25175 in personal property, 
and the remainder he has in bank ; how much has he in bank ? 

9. Lake Huron contains 20000 square miles; by how much 
docs it exceed the area of Lake Erie and Lake Ontario, the former 
containing 11000 square miles, and the latter 7000? 

Ans. 2000 square miles. 

10. In the year 1852, there arrived in the United States 398470 
immigrants, of whom 157548 were born in Ireland, and 143429 
were born in Germany; how many were bom in other countries ? 

Ans. 97,493. 

11. The entire amount of coinage in the United States for the 
year ending June, 1858, was $61357088, of which $52889800 was 
of gold, $234000 of copper, and the remainder of silver; how much 
was of silver? 

12 A speculator gained $5760, and ailerward lost $2746; at 
another time he gained $3575, and then lost $4632. How much 
did his gains exceed his losses? Ans. $1,957. 

13. The Eastern States have an area of 65038 square miles, 
the Middle States 114624 square miles, and the Southern States 
643166 square miles; how many more square miles have the 
Southern than the Middle and Eastern States ? 

14. The entire revenue of the United Stat-es Post Office Depart- 
ment for the year ending Sept. 30, 1858, was $8186793, of which 
sum $5700314 was received for stamps and stamped letters, and 
$904299 for letter-postage in money; how much was received from 
all other sources ? Ans. $1,582,180. 

15. The total expenditures ot the Department for the same year 
were $12722470, of which sum $7821556 was paid for the trans- 
portation of inland mails, $424497 for the transportation of foreign 
mails and $2355016 as compensation to postmasters ; how much 
was expended for all other purposes? $2,121^401. 
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MULTIPLICATION. 

77* Hnltiplication is the process of taking one of two given 
numbers as many times as there are units in the other. 

78. The Holtiplicand is the number to be taken. 

79* The Multiplier is the number which shows how many 
times the multiplicand is to be taken. 

80' The Frodnot is the result obtained by the process of mul- 
tiplication. 

81. The Factors are the multiplicand and multiplier. 

Notes. — 1. Factx)r8 are producers, and the multiplicand and multiplier are 
called factors becauee they produce the product. 

2. Multiplication is a short method of performing addition when the numbers 
to be added are equaL 

83. The method of multiplying when either factor contains 
more than one figure, depends upon the following principles : 

It is evident that 5 units taken 3 times is the same as 3 units 
taken 5 times ; and the same is true of any two factors. Hence, 

I. The product of any two factors is the same, whichever is used 
as the multiplier. If units be multiplied by units, the product 
will be units ; if tens be multiplied by units, or units by tens, the 
product will be tens ; and so on. That is, 

II. If either factor be units of the first order, the product will 
be units of the same order as the other factor. 

III. If the units of each order in the multiplicand be taken sepa- 
rately as many times as there are units in tlie multiplier, the sum 
of the products must be equal to the entire product of the given 
numbers, (Ax. 10), 

1. Multiply 346 by 8, 

OPERATION. Analysis. In this example it is rc- 

Maitipiicand, 346 quired to take 346 eight times. If we take 
Multiplier, 8 the units of each order 8 times, we shall 

Product QYpQ take the entire number 8 times, (III). 

Therefore, commencing at the right hand, 
we say ; 8 times 6 units are 48 units, or 4 tens and 8 units ; writing 
the 8 units in the product in units' place, we reserve the 4 tens to 
add to the next product ; 8 times 4 tens are 32 tens, and the 4 tens 
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reserved in the last product added, are 3G tens, or 3 handreds and 6 
tons ; we write the tciu) in the product in tens' place, and reserye 
the 3 hundred:} to add to the nest product ; 8 time? 3 hundreds are 
24 hundreds, and the 3 hundreds reserved in the last product added, 
are 27 hundreds, which being written in the product, each figure la 
the place of its order, gives, for the entire product, 2768. 

2. Multiply 758 by 346. 

OPERATION. Analysis. In this example the multiplicand is 

758 ^ ^ taken 346 times, which may.be done by 

346 taking the multiplicand separately as many times 

^=ig as there are units expressed by each figure of the 

3032 multiplier. 758 multiplied by 6 units is 4548 

2274 «"»^*» (II) ; 758 multiplied by 4 tens is 3032 tens, 

(}Q-}-?(]Q (II)» which we write with its lowest order in tens' 

place, or under the figure used as a multiplier; 

758 multiplied by 3 hundreds is 2274 hundreds, (II), which we write 

with its lowest order in hundreds' place. Since the sum of these 

products must be the entire product of the given numbers, (III), we 

add the results, and obtain 262268, the answer. 

NoTRS. — 1. When the multiplier contains two or more fibres, the several re- 
sults ohtnined by multiplying by each figure are called partial prodnet: 

2. When there are ciphers between the significant figures of the multiplier, 
sass over them, and multiply by the significant figures only. 

88. From these principles and illustrations we deduce the fol- 
lowing general 

KuLE. I. Write the multiplier under the multiplicand , placing 
iinits of the same order under each other. 

II. Multiply the midtiplicand hy each figure of the multiplier 
successively, beginning with the unit figure^ and write the first figure 
of each partial product under the figure of the multiplier usedy 
writing doxon and carrying as in addition. 

III. If there are partial produ^cts, add them, and their sum wiU 
he the product required. 

Note. — The multiplier denotes fiimply the number of tiroes ihe multiplicand 
is to be taken j hence, in the analysis of a problem, the multiplier must be con- 
Bidered as abstract, though the multiplicand may be either abstract or concrete. 

84. Proof. There are two principal methods of proving 
multiplication. 
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1st. By varying the partial products. 

Invert the order of the factors ; that is, multiply the multiplier 
by the multiplicand : if the product is the same as the first result^ 
the work is correct. 

2d. By excess of 9's. 

8«S« The illustration of this method depends upon the following 
principles : 

I. If the excess of 9^8 be subtracted from a number, the re- 
mainder will be a number having no excess of 9's. 

II. If a number having no excess of 9*s be multiplied by any 
number, the product will have no excess of 9's. 

1. Let it be required to multiply 473 by 138. 

Analysis. The excess of 
9'8 in 473 is 5, and 473 = 468 
+ 5, of which the first part, 
468, contains no excess of 9'8, 
(I). The excess of O's in 
138 is 3, and 138= 135 + 3, of 
which the first part, 135, con- 
tains no excess of Q's, (I). 
Multiplying both parts of the 
multiplicand by each part of the multiplier, we have four partial pro- 
ducts, of which the first three have no excess of 9*8, because each con- 
tains a factor having no excess of 9*s, (II). Therefore, the excess 
of 9'e in the entire product must be the same as the excess of 9's in 
the last partial product, 15, which we find to be 1 + 5 = 6. The same 
may be shown of any two numbers. Hence, to prove multiplication 
by excess of 9's, 

Find the excess of 9*8 in each of the two factors, and multiply 
them together; if the excess of 9^s in this product is equal to the 
excess of 9's in the product of the factors, the work is supposed 

to be right. 

NoTR. — If the excess of 9's in either factor is 0, the excess of Q's in the pro- 
duct will be 0, (II). 

EXAMPLES FOR PRACTICE. 





OPERATION. 




473 = 

138 = 


: 468 + 5 
: 135 + 3 




Partial J 
products. 


' 468 X 135 = 

5x 135 = 

468 X 3 = 

. 5x3 = 


63180 

675 

1404 

15 


Entire product. 


65274 



(1.) 


(2.) 


(3.) 


(4.) 


Multiply 475 


3172 


9827 


7198 


By 9 


14 


84 


216 


Prod. 4275 
4 


44408 


825468 


1554768 
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5. Multiply 31416 by 175, Afis. 5497800. 

6. Multiply 40930 by 779. Atu. 31884470. 

7. Multiply 46481 by 936. 

8. Multiply 15607 by 3094. 

9. Multiply 281216 by 978. Ans. 275029248 

10. Multiply 30204 by 4267. An$. 128,880,468. 

11. What is the product of 4444 x 2341 f 

An8. 10,403,404. 

12. What 18 the product of 4567 X 9009 ? 

Ans. 41,144,103. 

13. What is the product of 2778588 x 9867? 

Am, 27,416,327,796. 

14. What is the product of 7060504 x 30204 ? 

Ans, 213,255,462,816. 

15. What will be the cost of building 276 miles of railroad at 
$01320 per mile ? Ans. $16,924,320. 

16. If it require 125 tons of iron rail for one mile of railroad, 
how many tons will be required for 196 miles ? 

17. A merchant tailor bought 36 pieces of broadcloth, each 
piece containing 47 yards, at 7 dollars a yard ; how much did he 
pay for the whole ? Ans, 811,844. 

18. The railroads in the State of New York, in operation in 
1858, amounted to 2590 miles in length, and their average cost 
was about $52916 per mile ; what was the total cost of the rail- 
roads in New York */ Ans. $137,052,440. 

19. The Illinois Central Railroad is 700 miles long, and cost 
$45210 per mile ; what was its total cost ? 

20. The salary of a member of Congress is $3000, and in 1860 
there were 303 members ; how much did they all receive ? 

21. The United States contain an area of 2988892 square miles, 
and in 1850 they contained 8 inhabitants to each square mile; 
what was their entire population? Ans, 23,911,136. 

22 Great Britain and Ireland have an area of 118949 square 
miles, and in 1850 they contained a population of 232 to the square 
mile; what was their entire population? Ans. 27,596,168. 

23. The national debt of France amounts to $32 for each indi- 
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Tidual, and the population in 1850 was 35781628 ; what was the 
entire debt of France? Ans. 1,146,012,096. 

POWERS or NUMBERS. 

86« We have learned (IS) that a power is the product arising 
from multiplying a number by itself, or repeating it any number 
of times as a factor; (IS), that a root is a factor repeated to pro- 
duce a power; and (40) an index or exponent is the number in- 
dicating the power to which a number is to be raised. 

87* The First Power of any number is the number itself, or 
the root; thus, 2, 3, 5, are first powers or roots. 

88. The Second Power, or Square, of a number is the pro- 
duct arising from using the number two times as a factor; thus, 
2* = 2x2 = 4; 5«=5x5==25. 

89. The Third Power, or Cube, of a number is the product 
arising from using the number three times as a factor; thus^ 
4»=4x 4x4 = 64. 

90* The higher powers are named in the order of their num- 
bers, as Fourth PoweVj Fifth Power, Sixth Power, etc. 

91 • 1. What is the third power or cube of 23 ? 

OPERATION. Analysis. We multiply 23 

23 X 23 X 23 =a 12167 ^1 23, and the product by 23; 

and, since 23 has been taken 3 

• 

times as a factor, the last product, 12167, must be the third power or 
cube of 23. Hence, 

Rule. Multiply the number hy itself as many times, less 1, as 
there are units in the exponent of the required power. 

Note. — The process of producing any required power of a number by multi- 
plication is called Involution, 

EXAMPLES FOR PRACTICE. 

1. What is the square of 72 ? Ans 5184. 

2. What is the fifth power of 12 ? Ans. 248832, 

3. What is the cube of 25 ? 

4. What is the seventh power of 7 ? Ans. 823543. 
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5. What is the fourth power of 19 ? Ans. 130321. 

6. Required the sixth power of 3. ' Ans. 729. 

7. Find the powers indicated in the following expressions: 
9*, 11», 18», 125*, 786% 94«, 100*, 17», 251.» 

8. Multiply 8» by 15«. Am, 116200. 
9* What is the product of 25» x 3*? 

10. 7» X 200 = 4* X 11», and how many ? Ans, 37,624. 

GENERAL PRINCIPLES OF MULTIPICATION. 

9S« There are certain general principles of multiplication, of 
use in various contractions and applications which occur in sub* 
sequent portions of this work. These relate, 1st, to changing the 
factors by addition or subtraction ; 2d, to the use of successive 
factors. in continued multiplication. 

CHANGINQ THE FACTORS BY ADDITION OB SUBTRACTION. 

93* The product is equal to either factor taken as many times 
as there are units in the other factor. (83^ I)* Hence, 

I. AJdiny 1 to either factor, adds the other factor to the pro* 
duct, 

IT. Subtracting 1 from either factor, subtracts the other factor 
from the pi'oduct. Hence, 

III. Adding any number to either factor, INCREASES the pro- 
duct by as many times the other factor as there are units in tht 
number added; and SUBTRACTING any number from either factor, 
DIMINISHES the product by as many times the other factor as there 
are units in the number subtracted, 

CONTINUED MULTIPLICATION. 

94. A Continued Multiplication is the process of finding the 
product of three or more factors, by multiplying the first by the 
second, this result by the third, and so on. 

9tS* To show the nature of continued multiplication, we 
observe : 

Ist. If any number, as 17, be multiplied by any other number, 
as 3, the result will be 3 times 17; if this result be multiplied by 
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another number, as 5, the new product will be 5 times 3 times 17, 
which is evidently 15 times 17. Hence, 17 X 3 x 6 = 17 X 15; 
the same reasoning would extend to three or more multipliers. 

2d. Since 5 times 3 is equal to 3 times 5, (Sftt I); it follows that 
17 multiplied by 5 times 3 is the same as 17 multiplied by 3 times 
5 ; or 17 X 3 X 5 = 17 X 5 X 3. Hence, the product is not 
changed by changing the orders of the factors. 

These principles may be stated as follows : 

I. If a given number be multiplied by several factors in con- 
tinued multiplication, the result will be the same as if the given 
number were multiplied by the product of the several multipliers. 

II. The product of several factors in continued multiplication 
will be the same, in whatever order the factors are taken. 

CONTRACTIONS IN MULTIPLICATION. 

CASE I. 

96. When the multiplier is a composite number. 

A Composite Number is one that may be produced by multi- 
plying together two or more numbers. Thus, 18 is a composite 
number, since 6 X 3 = 18 ; or, 9 X 2 = 18 ; or, 3 X 3 X 2 = 18. 

97. The Component Factors of a number are the several 
numbers which, multiplied together, produce the given number; 
thus, the component factors of 20 are 10 and 2 (10 X 2 = 20); 
or, 4 and 5 (4 X 5 = 20); or, 2 and 2 and 5 (2 x 2 x 5 = 20). 

Note. — The pupil must not confound the /actors with the partu of a number. 
Thus, the factors of which 12 is composed, are 4 and 3 (4X3 = 12); while the 
parts of which 12 is composed are 8 and 4 (8 + 4= 12) ; or 10 and 2 (10 + 2 = 12). 
The factors are multiplied, while the parts are added, to produce the number. 

98. 1. Multiply 327 by 35. 

OPERATION. 

327 Analysis. The factors of 35 are 7 and 5. 

7 We multiply 327 by 7, and this result by 5, 

22 go and obtain 11445, which must be the same 

5 as the product of 327 by 5 times 7, or 35. 

(95, I). Hence we have the following 



11445 

4* 
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Rule. L Separate the composite number into two or m^yre 
facioTi. 

II. Multiply the multiplicand by one of these /actors, and that 
product by another, and so on until aU the factors have been used 
successively; the last product will be the product required. 

Note. — The faeton maj be tued in any order that ii most conrenient, (05| II). 

EXAMPLES FOR PBACTICB. 

1. Multiply 736 by 24. Ans. 17664. 

2. Multiply 638 by 56. Ans. 30128. 

3. Multiply 27866 by 84. 

4. Multiply 7856 by 144. Ans. 1131264. 

5. |Wbat will 66 horses cost at 185 each ? 

6. If a river discharge 17740872 cubic feet of water in one 
hour, how much will it discharge in 96 hours ? 

Ans 1703123712 cubic feet 

CASE II. 

09. When the multiplier is a unit of any order. 

If we annex a cipher to the multiplicand^ each figure is removed 
one place toward the left, and consequently the value of the whole 
number is increased tenfold^ (S7f III)* If two ciphers are 
annexed, each figure is removed two places toward the left, and 
the value of the number is increased one hundred fold ; and every 
additional cipher increases the value tenfold. Hence, the 

Rule, Annex as many ciphers to the multiplicand as there are 
ciphers in the multiplier. 

EXAMPLES FOR PRACTICE. 

1. Multiply 364 by 100. Ans. 36400. 

2. Multiply 248 by 1000. Ans. 248000. 

3. What cost 1000 head of cattle at'50 dollars each ? 

4. Multiply one million by one hundred thousand ? 

5. How many letters will there be on 100 sheets, if each sheet 
have 100 lines, and each line 100 letters ? Ans. 1000000. 
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CASE III. 

100. When there are ciphers at the right hand of one 
or both of the factors. 

1. Multiply 7200 by 40. 

OPERATION. Analysis. The multiplicand, factored, is 

7200 equal to 72 X 100; the multiplier, factored, is 

40 equal to 4 X 10 ; and as these factors taken in 

288000 ^^J order will give the same product, (95, II), 

we first multiply 72 by 4, then this product 
by 100 by annexing two ciphers, and this product by 10 by annexing 
one cipher. Hence, the following 

KuLE. Multiply the significant figures of the multipltccuju^ by 
those of the multiplier^ and to the prodttct annex as many ciphers 
as tJiere are ciphers on the right of Both factors, 

EXAMPLES FOB PRACTICE. 

1. Multiply 740 by 300. Ans. 222000. 

2. Multiply 36000 by 240. Ans. 8640000. 

3. Multiply 20700 by 600. 

4. Multiply 4007000 by 3002. Ans. 12029014000. 

5. Multiply 300200 by 640. 

CASE IV. 

101, When one part of the multiplier is a factor of 

another part. 

1. Multiply 4739 by 357. 

OPERATION. Analysis. In this example, 7, one 

^-OQ part of the multiplier, is a factor of 

oK^T 35, the other part. We first find, in 

the usual manner, the product of the 

33173 Prod. by 7 units. multiplicand by the 7 units; multi- 

^^^^^^ Prod, by 86 tens. ^j^-^g ^^^^ p^^^^ ^^ g^ ^^ ^j^j^^g 

1691823 Ans. the first figure of the result in tens' 

place, we obtain the product of the 
multiplicand by 7 X 5 X 10 = 35 tens ; and the sum of these two par- 
tial products must be the whole product required. 
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2. Multiply 58327 by 21318. 

OPERATION. 

58327 
21318 

1 l-ibS 1 Prod, hy 8 bandrads. 

1049886 Prod, iqr 18 uDiu. 

1 224867 Prod, b^ 21 tboimiidB. 



1243414986 Ans. 



Analysis. In this exam 
pie, the 3 hundreds is a factor 
of 18, the part on the right of 
it, and also of 21, the part on 
the left of it. We first n^ul- 
tiply by 3, writing the first 
figure in hundreds' place; 
multiplying this product by 
6, and writing the first figure 
In units' place, we obtain the product of the multiplicand by 3 X 6 = 
18 units ; multiplying the first partial product by 7, and writing the 
first figure in thousands' place, we obtain the product of the multipli- 
cand by 7 X 3 X 1000 = 21 thousands , and the sum of these three 
partia^roducts must be the entire product required. 

NoTR. — The product obtained by multiply ing any partial product is called a 
derived product, 

103* From these illustrations we have the following 

Rule. I. Find the product of the multiplicand bjf tome figure 
of the multiplier which is a factor of one or m>ore parts of the 
multiplier » 

II. Multiply this product hy that factor which, taken with the 
figure of the multiplier first used, will produce other parts of the 
multiplier, and write the first figure of each result under the first 
figure of the part of the multiplier thus used. 

III. In like manner, find the product, either direct or derived^ 
for every figure or part of the multiplier; the sum of all the pro^ 
ducts will he the whole product required. 



EXAMPLES FOR PRACTICE. 



1. Multiply 5784 by 246. 

2. Multiply 3785 by 721. 

3. Multiply 472856 by 54918. 

4. Multiply 43785 by 7153. 

5. Multiply 573042 by 24816. 

6. Multiply 78563721 by 127369. 

7. Multiply 43725652 by 5187914. 



Ans. 1422864. 

Ans. 2728985. 

Ans. 25968305808. 

Ans. 313194105. 

Ans. 14220610272. 
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8. Multiply 3578426785 by 64532164. 

9. Multiply 2703605 by 4249784. 

10. What is the product of 9462108 multiplied by 16824? 

Ans. 159,190,504,992. 

EXAMPLES COMBININQ THE PRECEDING RULES. 

1. A man bought two farms, one containing 175 acres at 828 
per acre, and the other containing 320 acres at 937 per acre; 
what was the cost of both ? Ans. $16,740. 

2. If a man receive $1200 salary, and pay $364 for board, 
$275 for clothing, $150 for books, and $187 for other expenses, 
how much can he save in 5 years? Atis. $1,120. 

3. Two persons start from the same point, and travel in oppo- 
site directions; one travels 29 miles a day, and the other 3^piiles. 
How far apart will they be in 17 days ? J. w». 1,037 miles. 

4. A drover bought 127 head of cattle at $34 a head, and 97 
head at $47 a head, and sold the whole- lot at $40 a head; what 
was his entire profit or loss ? Ans. $83 profit. 

5. Multiply 675 — (77 + 56) by (3 x 156) — (214 — 28). 

Am, 152844. 

6. Multiply 98 ■+ 6 x (37 + 50) by (64 — 50) x 5 — 10. 

Afi 8. 37200. 

7. What is the product of (14 x 25)— (9 x~36) + 4324 x 



(280 — 112) + (376 + 42) X 4 ? Ans. 8,004,000. 

8. In 1850 South Carolina cultivated 29967 farms and planta^ 
tions, containing an average of 541 acres each, at an average value 
of $2751 for each farm; New Jersey cultivated 23905 farms, con* 
taining an average of 115 acres each, at an average value of 
$5030 per fiirm. How much more were the farming lands of the 
latter valued at, than those of the former ? 

9. There are in the United States 1922890880 acres of land ; 
of this there were reported under cultivation, in 1850, 1449075 
farms, each embracing an average of 203 acres. How many acres 
were still uncultivated ? 

10. Each of the above farms in the United States were valued 
at an average of $2258, and upon each farm there was an average 
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of SI 05 in implements and machinery. What was the aggregate 
value of the farms and implements? Arts. 93,424^164^225. 

Find the values of the following expressions : 

11. 2*x 5* — 7*? Ans. 49,657. 

12. 15» — (3» X 2») 4- 208» — 9 x 2*? Ans, 46,207. 

13. 2» + 3» + 4*+5»4 6«? 

14. In 1852 Great Britain consumed 1200000 bales of American 
cotton ; allowing each bale to contain 400 pounds, what was its 
total weight? 

15. If a house is worth 82450, and the farm on which it stands 
6 times as much, lacking 8500, and the stock on the farm twice 
as much as the house, what is the value of the whole ? 

Am. S21550. 
Id^A flour merchant bought 1500 barrels of flour at 7 dollars 
a barrel } he S3ld 800 barrels at 10 dollars a barrel, and the re- 
mainder at 6 dollars a barrel How much was his gain ? 

17. A man invests intrade at one time $450, at another 8780, 
at another 81250, and at another 82275 ; how much must he add 
to these sums, that the amount invested by him shall be increased 
fourfold? Ans. 814,265. 

18. At the commencement of the year 1858 there were in ope- 
ration in the United States 35000 miles of telegraph ; allowing 
the average cost to be 8115 per mile, what was the total cost? 

19. The cost of the Atlantic Telegraph Cable, as originally 
made, was as follows; 2500 miles at 8485 per mile, 10 piiles deep- 
sea cable at 81450 per mile, and 25 miles shore ends at 81250 per 
mile. What was its total cost ? Ans, 81,258,250. 

20. For the year ending June 30, 1859, there were coined in 
the United States 1401944 double eagles valued at twenty dollars 
each, 62990 eagles, 154555 half eagles, and 22059 three dollar 
pieces ; what was the total value of this gold coin ? 

Am. 829,507,782. 
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DIVISION. 

103* Division is the process of finding how many times one 
number is contained in another. 

104. The Dividend is the number to be divided. 

lOtS. The Divisor is the number to divide by. 

106. The Quotient is the result obtained by the process of 
division. 

|Q7» The Beciprocal of a number isl divided by the number. 
Thus, the reciprocal of 16 is 1 -5- 15, or j'^. 

Notes. — 1. When the dividend does not contain the diyisor an exact namber 
of times, the part of the dividend left is called the Remainder, which pust be 
less than the divisor. ^ 

2. As the remainder is always a part of the dividend, it is always of the same 
name or kind. 

3. When there is no remainder the division it said to be exact. 

108* The method of dividing any number by another depends 
upon the following principles : 

I. Division is the reverse of multiplication, the dividend cor- 
responding to the product, and the divisor and quotient to the 
factors. 

IT. If all the parts of a number be divided, the entire number 
will be divided. 

Since the remainder in dividing any part of the dividend must 
be less than the divisor, it can be divided only by being expressed 
in units of a lower order. Hence, 

III. The operation must commence with the units of the high- 
est order. 

1. Divide 2742 by 6. 

Analysis. We write the divisor at the left 

' of the dividend, separated from it by a line. 

^ As 6 is not contained in 2 thousands, we take 

457 Ans, the 2 thousands and 7 hundreds together, and 

proceed thus ; 6 is contained in 27 hundreds 
4 hundred times, and the remainder is 3 hundreds ; we write 4 in 
hundreds' place in the quotient, and unite the remainder, 3 hundreds, 
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to the next figure of the dividend, making 34 tens ; then, 6 is con- 
tained in 34 tens 5 tens times, and the remainder is 4 tens ; writing 
5 tens in its place in the quotient, we unite the remainder to the next 
figure in the dividend, making 42 ; C is contained in 42 units 7 times, 
and there is no remainder ; writing 7 in its place in the quotient, we 
have the entire quotient, 457. 

Note 1. — The different nombera which we divide in obtaining the eacoeuive 
fignree of the qaotient, are called partial dividend: 



2. Divide 18149 by 56. 

OPERATION. 



Analysis. As neither 1 nor 18 

will contain the divisor, we take 

56 ) 18149 ( 324/5 Am, ^^ee figures, 181, for the first par- 

^ tial dividend. 66 is contained in 

184 181 3 times, and a remainder ; we 

112 write the 3 as the first figure in 

229 the quotient, and then multiply 

224 the divisor by this quotient figure ; 

7 3 times 56 is 1G8, which subtracted 

from 181, leaves 13 ; to this re- 
mainder we annex or bring dovm 4, the next figure of the dividend, 
and thus form 134, the next partial dividend; 56 is contained in 
134 2 times, and a remainder; 2 times 56 is 112, which subtracted 
from 134, leaves 22; to this remainder we bring down 9, the last 
figure of the dividend, and we have 229, the last partial dividend ; 56 
is contained in 229 4 times, and a remainder; 4 times 56 is 224, 
which subtracted from 229, gives 5, the final remainder, which we 
write in the quotient with the divisor below it, thus completing the 
division, (35) • 

Note 2. — When the multiplication and subtraction are performed mentally, 
as in the first example, the operation is called Short .Divi$ioti ; but when the 
work is written out in full, as in the second example, the operation is called 
Long Division. The principles governing the two methods are the same. 

109* From these principles and illustratioDS we derive the 
following general 

E.ULE. I. Beginning at the left hand^ take for the frst partial 
dividend the fewest fgures of the given dividend that toill contain 
the divisor one or more times ; find how many times the divisor is 
contained in this partial dividend, and write the result in the 
gtwtient; multiply the divisor hy this quotient fgure, and subtract 
the product from the partial dividend used. 
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n. lb the remainder bring down the next figure of the dividend, 
iDith which proceed as be/ore; and thus continue till all the figures 
of the dividend have been divided. 

III. If the division is not exact, place tJie final remainder in 
the quotient, and write tlie divisor underneath, 

110* Proof. There are two principal methods of proving 
division. 

Ist. By multiplication. 

Multiply the divisor and quotient together, and to the product 
add the remainder, if any; if the result be equal to the dividend, 
the work is correct- (108, I.) 

NoTK. — In multiplieatioD, the two factors are given to find the product ] in 
drvisioo, the product and one of the factors are given to find the other factor. 

2d. By excess of 9's. 

Ill* Subtract the remainder, if any, from the dividend, and 
find the excess of 9's in the result. Multiply the excess of 9's in 
the divisor by the excess of 9's in the quotient, and find the excess 
of 9's in the product; if the latter excess is the same as the 
former, the work is supposed ta be correct. (8«J.) 

EXAMPLES FOR PRACTICE. 

(1.) (2.) (3.) (4.) 
6)473832 8)972496 9)1370961 12)73042164 

Quotients. 

5. Divide 170362 by 36. 4732. 

6. Divide 409887 by 47. 8721. 

7. Divide 443620 by 84. 5280. 

8. Divide 36380250 by 125. 291042. 

9. Divide 1554768 by 216. 

10. Divide 3931476 by 556. 

11. Divide 48288058 by 3094. Rem. 

12. Divide 11214887 by 232. 7. 

13. Divide 27085946 by 216. 194. 

14. Divide 29137062 by 5317. 5219. 

15. Divide 4917968967 by 2359. 1255. 

5 ' D 
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16. What is the yalnc of 721198 -f- 291 7 Hem. 100. 

17. What is the value of 3844449 -5- 657 ? 342. 

18. What is the value of 536819237 -r 907 f 403. 

19. What is the value of 571943007145 -r 37149 ? 12214. 

20. What is the value of 48659910 -5- 54001 ? 5009. 

21. The annual receipts of a manufacturing company are 
9147675; how much is that per daj; there heing 365 days in the 
year? Ans. J404|J|. 

22. The New York Central Railroad Company, in 1 859, owned 
556 miles in length of railroad, which cost, for construction and 
equipment, S3 0732 51 8 ; what was the average cost per mile ? 

Ami, »55,274|||. 

23. The Memphis and Charleston Railroad is 287 miles in 
length, and cost $5572470 ; what was the average cost per mile ? 

Aru, $19,4162^7' 

24. The whole number of Post offices in the United States, in 
1858, was 27977, and the revenue was 88186793 ; what was the 
average income to an office? 

ABBREVIATED LONG DIVISION. 

113* We may avoid writing the products in long division, 
and obtain the successive remainders by the method of subtraction 
employed in the case of several subtrahends. (76.) 

1. Divide 261249 by 487. 

OPERATION. Analysis. Dividing the first partial 

487 ) 261249 ( 536 dividend, 2612, we obtain 5 for the first 

177 figure of the quotient. We now multi- 

313 ply 487 by 5 ; but instead of writing the 

217 Bern. product, and subtracting it from the 

partial dividend, we simply observe 
what figures must be added to the figures of the product, as we proceed, 
to give the figures of the partial dividend, and write them for the 
remainder sought. Thus, 5 times 7 are 35, and 7 (written in the 
remainder,) are 42, a number whose unit figure is the same as the 
right hand figure of the partial dividend ; 5 times 8 are 40, and 4, the 
tens of the 42, are 44, and 7 (written in the remainder,) are 51 ; 5 
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times 4 are 20, and 5, the tens of the 51, are 25, and 1 (written in the 
remainder,) are 26. We next consider the whole romainder, 177, ns 
joined with 4, the next figure of the dividend, making 1774 for tlic 
next partial dividend. Proceeding as before, we obtain 313 for the 
second remainder, 217 for the final remainder, and 536 for the entire 
quotient. Hence, the following 

Rule. I. Obtain the first figure in the quotient in the usual 
manner, 

II. Multiply the first figure of the divisor hy this quotient figure , 
and write such a figure in the remainder as, added to this partial 
product y will give an am^ount having for its unit figure the first or 
right hand figure of the partial dividend used. 

III. Carry the ten£ figure of the amount to the product of the 
next figure of the divisor, and proceed as before, till the entire 
remainder is obtained. 

IV. Conceive this remainder to be Joined to the next figure of 
the dividend, for a new partial dividend, and proceed as with the 
former, till the work is finished. 



1. Div 

2. Div 

3. Div 

4. Div 

5. Div 

6. Div 

7. Div 

8. Div 

9. Div 
10. Div 



EXAMPLES FOR PRACTICE. 

de 77112 by 204. Ans, 378. 

de 65664 by 72. Ans, 912. 

de 7913576 by 209. Ans. 37864. 

de 6636584 by 698. 

dc 4024156 by 8903. Ans. 452. 

de 760592 by 6791. 

de 101443929 by 25203. Ans. 4:02bj^'^%%%. 

de 1246038849 by 269181. Ans, 4629. 

de 2318922 by 56240. 

de 1454900 by 17300. Ans, 84yVgOo^. 



GENERAL PRINCIPLES OF DIVISION. 
113« The general principles of division most important in their 
application, relate; 1st, to changing the terms of division by 
addition or subtraction ; 2d, to changing the terms of division 
by multiplication or division ; 3d, to successive division. 
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114. The quotient in division depends npon the relative values 
)f the ilividend and divisor Hence, any change in the value of 
cither dividend or divisor must produce a change in the value of 
tlie quotient; though certain changes may be made in both divi- 
dend and divisor, at the same time, that will not affect the quotient. 

CHANGING THE TERMS BY ADDITION OR SUBTRACTION. 

lis* Since the dividend corresponds to a product, of which 
the divisor and quotient are factors, we observe, 

Ist. If the divisor be increased by 1, the dividend must be 
increased by as many units as there are in the quotient, in order 
that the quotient may remain the same, (93, I) ; and if the divi- 
dend be not thus increased, the quotient will be diminished by as 
many units as the number of times the new divisor is contained 
in the quotient. Thus, 

84 — 6 = 14 

84 -- 7 = 14 — V = 12 

2d. If the divisor be diminished by 1 , the dividend must be 
diminished by as many units as there are in the quotient, in order 
that the quotient may remain the same, (93, II); and if the 
dividend be not thus diminished, the quotient will be increased 
by as many units as the number of times the new divisor is con- 
tained in the quotient. Thus, 

144 -f- 9 = 16 

144 -r- 8 = 16 + 'g« = 18 

These principles may be stated as follows : 

I. Adding 1 to the divisor takes as many units /ram the quotient 

as the new divisor is contained times in the gurdient. 

II. Subtracting 1 from, the dlviwr adds OjS many units to the 
quotient as the new divisor is contained times in the quotient. 
Hence, 

III. Adding any number to the divisor subtracts as many units 
from the quotient as the new divisor is contained times in the jyro- 
duct of the quotient by the number added; and subtracting 
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aiy numher from the divisor ADDS as many units to the quotient 
as the new divisor is contained times in the product of the qvo- 
tient hy the nvmher subtracted. 

CHANQTNa THE TEEMS BY MULTIPLICATION OB DIVISION. 

116* There are six cases: 

1st. If any divisor is contained in a given dividend a certain 
number of times, the same divisor will be contained in twice the 
dividend twice as many times ; in three times the dividend, three 
times as many times ; and so on. Hence, 

Multiplying the dividend hy any number y multiplies the quotient 
hy the same number, 

2d. If any divisor is contained in a given dividend a certain 
number of times, the same divisor will be contained in one half 
the dividend one half as many times ; in one third the dividend, 
one third as many times ; and so on. Hence, 

Dividing the dividend by any number y divides the quotient by the 
same number, 

3d. If a given divisor is contained in any dividend a certain 
number of times, twice the divisor will be contained in the same 
dividend one half as many times ; three times the divisor, one 
third as many times ; and so on. Hence, 

Multiplying the divisor by any numbery divides the quotient by 
ilie same number. 

4th. If a given divisor is contained in any dividend a certain 
number of times, one half the divisor will be contained in the 
same dividend twice as many times ; one third of the divisor, three 
times as many times j and so on. Hence, 

Dividing the divisor by any number y multiplies the quotient by 
the same number. 

5th. It a given divisor is contained in a given dividend a cer- 
tain number of times, twice the divisor will be contained the same 
number of times in twice the dividend; three times the divisor 
will be contained the same number of times in three times the 
dividend ; and co on. Hence, 
6* 
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Multiplying both dividend and diviaar hy the $ame number does 
not alter thf quotient, 

6th. if a given divisor is contained in a given dividend a cer- 
tain number of times, one half the divisor will be contained the 
same number of times in one half the dividend; one third of the 
divisor will be contained the same number of times in one third 
of the dividend ; and so on. Hence, 

Dividing both dividend and diviwr by the same number does not 
alter the quotient. 

NiiTF.. — If a nnmber be multiplied and the product divided by the pame num- 
ber, the quotient will be equal to the number multiplied ; hence the 5th case 
mny be regarded as a direct consequence of the Ist and 3d ; and the 6th, as the 
direct conseqaeace of the 2d and 4th. 

To illustrate these cases, take 24 for a dividend and 6 for a 
divisor ; then the quotient will be 4t, and the several changes may 
be represented in theii order as follows : 

Dividend. Diviflor. Quotient. 

24 -J- 6 = 4 



1. 48 



2. 12 -f- 6 = 



3. 24 -f-12 = 



4. 24 -^ 3 = 



5. 48 



6. 12 



6 » 



r. j Multiplying the dividend by 2 molti- 
I plies the quotient by 2. 

o f Dividing the dividend by 2 divides 
I the quotient by 2. 

^ C Multiplying the divisor by 2 divides 
( the quotient by 2. 

Q I Dividing the divisor by 2 multiplies 
I the quotient by 2. 

^^ -tn A j Multiplying both dividend and divisor 

"^ I by 2 does not alter the quotient. 

_^ q A j Dividing both dividend and divisor by 

\ 2 does not alter the quotient. 

11 7« These six cases constitute three general principles, 
which may now be stated as follows : 

Prin. I. Multiplying the dividend multiplies the quotient; and 
dividing the dividend divides the quotient. 

Prin. II. Multiplying the divisor divides the quotient; and 
dividing the divisor multiplies the quotient. 



DIVISION. 55 

Prin. III. Multiplying or dividing hoik dividend and divtior 
hy the same number , does not alter the quotient. 

118« These three principles may be embraced in one 

GENERAL LAW. 

A change in the dividend prqdtLces a LIKE change in the quo^ 
tient; btU a change in the divisor produces an OPPOfilTE change 
in the quotient 

SUCCESSIVE DIVISION. 

119. Sncoessive DmsioA is the process of dividing one 
number by another, and the resulting quotient by a second divisor, 
and so on. 

Successive division is the reverse of continued multiplication. 
Hence, 

I. If a given number be divided by several numbers in succes- 
sive division, the result will be the same as if the given number 
were divided by the product of the several divisors, (OS, I). 

II. The result of successive division is the same, in whatever 
order the divisors are taken, (0S, II). 

CONTRACTIONS IN DIVISION. 
CASK L 

ISO. When the divisor is a composite number. 
1, Divide 1242 by 54. 

Analysis. The component factors of 54 are 

OPERATION 

' 6 and 9. We divide 1242 by 6, and the re- 

^ t suiting quotient by 9, and obtain for the final 

9)207 result, 23, which must be the same as the 

23 Ans. quotient of 1242 divided by 6 times 9, or 54, 

(119, I). We might have obtained the same 

result by dividing first by 9, and then by 6, {119, II). Hence the 

following 

KuLE, Divide the dividend hi/ one of thefa^ctorsy and the quo. 
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tiepit thus ohtamed hy another ^ and so on if there he more than tiro 
factors, nntil every factor has been made a divisor. The last quo- 
tient will he the quotient required. 



TO FIND THE TRUE REMAINDER. 

13I, If remainders occur in sticcessive division, it is evident 
tliat the trne remainder must be the least number, which, sub- 
tracted from the given dividend, will render all the divisions 
exact 

« 

I. Divide 5855 by 168, using the factors 3, 7, and 8, and find 
the true remainder. 

OPERATION. Analysis. Dividing the 

3) 5855 given dividend by 3, we have 

7 'i 1951 2 ^^^^ ^"^' * quotient, and a 

remainder of 2. Hence, 2 

^)^ 5x3= 15 Bubtractcd from 5855 would 

34 ...6x 7 X 3^1 26 render the first division exact. 

True remainder .". ^ 143 ^^^ ^^ therefore write 2 for 

a part of the true remainder. 

Dividinj!^ 1951 by 7, we have 278 for a quotient, and a remainder of 5. 

Ilence, 5 subtracted from 1951 would render the second division exact. 

But to diminish 1951 by 5 would require us to diminish 1951 X 3, the 

, dividend of the first exact division, by 5 X 3 r= 15, (93, III) ; and 

we therefore write 15 for the second part of the true remainder. 

Dividing 278 by 8, we have 34 for a quotient, and a remainder of 6. 

Hence, 6 subtracted from 278 would render the third division ^xact. 

But to diminish 278 by 6 would require us to diminish 278 X 7, the 

dividend of the second exact division, by 6 X 7 ; or 278 X 7 X 3, the 

dividend of the first exact division, by 6 X 7 X 3 = 126 ; and wo 

therefore write 126 for the third part of the true remainder. . Adding 

the three parts, we have 143 for the entire remainder. 

Hence the following 

Rule. I. Multiply each partial remainder hy all the preceding 
divisors. 

II. Add the several products; the sum, will he the true re- 
mainder. 
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EXAMPLES FOR PRACTICE. 

1. Divide 435 by 1 5 « 3 X 5. Atu. 29. 

2. Divide 4256 bj 56 =» 7 X 8. 

3. Divide 17856 by 72 =- 9 x 8. 

4. Divide 15288 by 42 = 2 x 3 x 7. Ans, 364. 

5. Divide 972552 by 168 = 8 x 7 x 3. Am, 5789. 

6. Divide 526050 by 126 = 9 X 7 X 2. 

7. Divide 612360 by 105 = 7 x 5 x 3. Ans, 5832. 

8. Divide 553 by 15 = 3 x 5. • Rem. 13. 

9. Divide 10183 by 105 = 3 x 5 x 7. 103. 

10. Divide 10197 by 120 = 2 X 3 X 4 X 5. 117. 

11. Divide 29792 by 144 = 3 x 8 x 6. 128. 

12. Divide 73522 by 168 = 4 x 6 x 7. 106. 

13. Divide 63844 by 135 = 3 x 5 x 9. 124. 

14. Divide 386639 by 720 = 2 x 3 x 4 x 5 x 6. 719. 

15. Divide 734514 by 168 = 4 x 6 x 7. 18. 

16. Divide 636388 by J29 = 9». 700. 

17. Divide 4619 by 12*5 = 5». 119. 

18. Divide 116423 by 10584 = 3 X 7* X 8 x 9. 10583. 

19. Divide 79500 by 6125 = 5» x 7'. 6000. 

CASE II. 

1S3. When the divisor is a unit of any order. 

If we cut off or remove the right hand figure of a number, each 
of the other figures is removed one place toward the right, and, 
consequently, the value of each is diminished tenfold, or divided 
by 10, (57, III). For a similar reason, by cutting off two figures 
we divide by 100 ; by cutting off threcy we divide by 1000, and 
so on ; and the figures cut off will constitute the remainder. 
Hence the 

Rule. From the right hand of the dividend cut off as many 
figures as there are ciphers in the divisor. Under the figures so 
cut offy place the divisor, and the whole wiU form the quotient » 
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EXAMPLES FOR PRACTICE. 

1. Divide 79 by 10. An$, 7^. 

2. Divide 7982 by 100. 

3. Divide 4003 by 1000. Ans. 4j^^. 

4. Divide 2301050 by 10000. 

5. Divide 3600036 by 1000. . Ans. 3600^115^. 

CASE in. 

133. When there are ciphers on the right hand of 
the divisor. 

I. Divide 25548 by 700. 

^„.^ Analysis. We resolve 700 

OPKRATION. , , ^ ,._ - _ 

into the factors 100 and 7. 

7 100) ^55148 Dividing first by 100, the quo- 

36 Quotient 3 2d rem tient is 255, and the remainder 

3 X 100 + 48 ai 348 tmewm. 48. Dividing 255 by 7, the 

final quotient is 36, and the 
second remainder 3. Multiplying the last remainder, 3, by the 
preceding divisor, 100, and adding the preceding remainder, we have 
300+ 48 = 348, the true remainder, (121). In practice, the true 
remainder may be obtained by prefixing the second remainder to 
the first. Hence the 

Rule. I. Cut off the cipliersfrom the right of the divisor , and 
as many figures from the right of the dividend » 

II. Divide the remaining figures of the dividend hy the remain/^ 
ing figures of the divisor, for the final quotient. 

III. Prefix the remainder to the figures cut off, and the result 
wiU he the true remainder. 

EXAMPLES FOR PRACTICE. 

1. Divide 7856 by 900. Ans. 8««g. 

2. Divide 13872 by 500. 

3. Divide 83248 by 2600. Ans. ^2^^!^. 

4. Divide 154S036 by 4300. Ans. 360^|g^. 

5. Divide 436000 by 300. Ans. 1453J8g. 
G. Divide 66472000 by 8100. 

f . Divide 10818000 by 3600. 
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EXAMPLES COMBINING THE PREGEDINQ RULES. 

1. How many barrels of flour at 9S a barrel, will pay for 25 tons 
of coal at ^ a ton, and 36 cords of wood at 1^ a cord ? 

Ans, 26. 

2. A grocer bought 12 barrels of sugar at 916 per barrel, and 
17 barrels at ilS per barrel; how much would he gain by selling 
the whole at 918 per barrel ? 

3. A farmer sold 300 bushels of wheat at 92 a bushel, com and 
oats to the amount of 9750 ; with the proceeds he bought 120 
head of sheep at 93 a head, one pair of oxen for 990, and 25 acres 
of land for the remainder How much did the land cost him per 
acre? Ans, 936. 

4. Divide 450+ (24 — 12) x 5 by (90 ^ 6) + (3 x 11) — 18. 

Ans, 17. 

5. Divide 648 x (3'^ x 2*) -^ 9 — (2910 -^ 15) by 2863 -h 
(4875 -t- 175) X 4=*+ 3», Ans, 712f 

6. The product of three numbers is 107100; one of the 
numbers is 42, and another 34. What is the third number ? 

Ans. 75. 

7. What number is that which being divided by 45, the quo- 
tient increased by 7' + 1> t^® s^^ diminished by the difference 
between 28 and 16, the remainder multiplied by 6, and the pro- 
duct divided by 24, the quotient will be 12 ? Ans, 450. 

8. A mechanic earns 960 a month, but his necessary expenses 
are 942 a month. How long will it take him to pay for a farm 
of 50 acres worth 936 an acre ? 

9. What number besides 472 will divide 251104 without a re- 
mainder? Ans. 532. 

10. Of what number is 3042 both divisor and quotient ? 

Ans, 9253764. 

11. What must the number be which, divided by 453, will give 
the quotient 307, and the remainder 109 ? Ans. 139180. 

12. A farmer bought a lot of sheep and hogs, of each an equal 
number, for 91276. He gave 94 a head for the sheep, and 97 a 
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head for the hogs ; what was the whole numher purchased, and 
how much was the difference in the total cost of each ? 

Ans. 282 purchased ; $348 difference in cost. 

13. According to the census of 1850 the total value of the 
tobacco raised in the United States was $13,98*2,686. How many 
school-houses at a cost of S950, and churches at a cost of 97500, 
of each an equal number, could be built with the proceeds of the 
tobacco crop of 1850 ? Atis. 1654, and a remainder of $6386. 

14. The entire cotton crop in the United States in 1859 was 
4,300,000. bales, valued at $54 per bale. If the entire proceeds 
were exchanged for English iron, at $60 per ton, how many tons 
would be received ? 

15. The population of the United States in 1850 was 23,191,876. 
It was estimated that 1 person in every 400 died of intemperance* 
How many deaths may be attributed to this cause in the United 
States, during that year ? 

16. In 1850, there were in the State of New York, 10,593 
public schools, which were attended during the winter by 508461 
pupils; what was the average number to each school ? 

Ans, 48. 

17. A drover bought a certain number of cattle for $9800, and 
sold a certain number of them for $7680, at $64 a head, and 
gained on those he sold $960. How much did he gain a head, 
and how many did he buy at first ? 

Ans, Gained $8 per head; bought 175. 

18. A house and lot valued at $1200, and 6 horses at $95 each, 
were exchanged for 30 acres of land. At how much was the land 
valued per acre ? 

19. If 16 men can perform a job of work in 36 days, in how 
many days can they perform the same job with the assistance of 
8 more men ? Arts. 24. 

20. Bought 275 barrels of flour for $1650, and sold 186 bar- 
rels of it at $9 a barrel, and the remainder for what it cost. How 
much was gained by the bargain ? Am. $558. 

21. A grocer wishes to put 840 pounds of tea into three kinds 
of boxes, containing respectively 5, 10, and 15 pounds, using the 
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fiaine namber of boxes of each kind. How many boxes can be 
fill? Ans. 84. 

22. A coal dealer paid $965 for some coal. He sold 160 tons 
for ¥5 a ton, when the remainder stood him in but $3 a ton. How 
many tons did he buy? Ans, 215. 

23. A dealer in horses gave $7560 for a certain number, and 
sold a part of them for $3825, at $85 each, and by so doing, lost 

^ $5 a head ; for how much a head must he sell the remainder, to 
gain $945 on the whole ? Ans, $120. 

24. Bought a Western farm for $22,360, and after expending 
$1742 in improvements upon it, I sold one half of it for $15480, 
at $18 per acre. How many acres of land did I purchase, and at 
what price per acre ? 

PROBLEMS IN SIMPLE INTEGRAL NUMBERS. 

134:. The four operations that have now been considered, viz.. 
Addition, Subtraction, Multiplication, and Division, are all the 
operations that can be performed upon numbers, and hence they 
are called the Fundamental Rules. 

13tS* In all cases, the numbers operated upon and the results 
obtained, sustain to each other the relation of a whole to its parts. 
Thus, 

I. In Addition, the numbers added are the parts, and the sum 
or amount is the whole. 
II. In Subtraction, the subtrahend and remainder are the 
parts, and the minuend is the whole. 

III. In Multiplication, the multiplicand denotes the value of one 

part, the multiplier the number of parts, and the pro- 
duct the total value of the whole number of parts. 

IV. In Division, the dividend denotes the total value of the 

whole number of parts, the divisor the value of one 

part, and the quotient the number of parts ; or the 

divisor the number of parts, and the quotient the 

value of one part. 

136, Every example that can possibly occur in Arithmetic, 

and every business computation requiring an arithmetical opera- 

6 
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lion, can be classed under one or more of the four Fundamental 
lluleSy as follows : 

L Cases requiring Addition. 

There may he given To find 

1. The parts, the whole, or the sum total. 

2 The less of two numbers and ^ 

^. . ,.«. .1 1 I the greater number or the 

their difference, or the sub- > ^ 

- V 1 J -J minuend, 

trahend and remainder, J 

II. Cases requiring Subtraction. 

TTtcrf may he yivea To find 

1. The sum of two numbers and ) 

one of them, | *« •>*«'• 

2. The greater and the less of ^ 

two numbers, or the minuend V the difference or remainder 
and subtrahend, J 

III. Cases requiring Multiplication. 

There. may he (/iven To find 

1. Two numbers, their product. 

2. Anj number of factors, their continued product 

3. The divisor and quotient, tbe dividend. 

IV. Cases requiring Division. 

There may he given To find 

1. The dividend and divisor, the quotient. 

2. The dividend and quotient, the divisor. 

3. The product and one of two 
factors, 

4. The continued product of ^ 

several factors, and the pro- > that one factor, 
duct of all but one factor, J 

137. Let the pupil be required to illustrate the following pro- 
blems by original examples. 

Problem 1. Given, several numbers, to find their sum. 

Prob. 2. Given, the sum of several numbers and all of them 
but one, to find that one. 



V the other factor. 



PROBLBMS. 68 

Prob. 5. Given, the parts, to find the whole. 

Prob. 4. Given, the whole and all the parts but one, to find 
that one. 

Prob. 5. Given, two numbers, to find their difference. 

Prob. 6. Given, the greater of two numbers and their differencei 
to find the less number. 

Prob. 7. Given, tbe less of two numbers and their difference, to 
find the greater number. 

Prob. 8. Given, the minuend and subtrahend, to find the 
remainder. 

Prob. 9. Given, the minuend and remainder, to find the sub* 
trahend. 

Prob. 10. Given, the subtrahend and remainder, to find the 
minuend. 

Prob. 11. Given, two or more numbers, to find their product. 

Prob. 12. Given, the product and one of two factors, to find the 
other factor. 

Prob. 13. Given, the continued product of several factors and 
all the factors but one, to find that factor. 

Prob. 14. Given, the factors, to find their product. 

Prob. 15 Given, the multiplicand and multiplier, to find the 
product 

Prob. 16. Given, the product and multiplicand, to find the 
multiplier. 

Prob. 17. Given, the product and multiplier, to find the mul- 
tiplicand. 

Prob. 18 Given, two numbers, to find their quotients. 

Prob. 19. Given, the divisor and dividend, to find the quotient 

Prob. 20. Given, the divisor and quotient, to find the dividend. 

Prob. 21. Given, the dividend and quotient, to find the divisor. 

Prob. 22. Given, the divisor, quotient, and remainder, to find 
the dividend. 

Prob. 23. Given, the dividend, quotient, and remainder, to find 
the divisor. 

Prob 24. Given, the final quotient of a continued division and 
the several divisors, to find the dividend. 
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Prob 25. Given, the final quotient of a continued division, tlie 
first dividend, and all the divisors but one, to find that divisor. 

Prob. 26. Given, the dividend and several divisors of a con- 
tinued division, to find the quotient 

Prob. 27. Given, two or more sets of numbers, to find the 
difference of their sums. 

Prob. 28. Given, two or more sets of factors, to find the sum of 
their products. 

Prob 20. Given, one or more sets of factors and one or more 
numbers, to find the sum of the products and the given numbers. 

Prob. 30. Given, two or more sets of factors, to find the differ- 
ence of thoir products. 

Prob. 31. Given^ one or more sets of factors and one or more 
numbers, to find the sum of the products and the given number 
or numbers. 

Prob 32. Given, two or more sets of factors and two or more 
other sets of factors, to find the difference of the sums of the 
products of the former and latter. 

Prob 33. Given, the sum and the difference of two numbers, to 
find the numbers. 

Analysis. If the difference of two unequal numbers be added to 
the less number, the sum will be equal to the greater ; and if this 
sum be added to the greater number, the result will be twice the 
greater number. But this result is the sum of the two numbers plus 
their difference 

Again, if the difference of two numbers be subtracted from the 
greater Dumber, the remainder will be equal to the less number ; and 
if this remainder be added to the less number, the result will be twice 
the less number. But this result is the sum of the two numbers 
minus their difference. Hence, 

I. The sum of two numbers ^;?ms their difference is equal to 
twice the greater number 

II. The sum of two numbers minus their difference is equal to 
twice the less number. 
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EXACT DIVISORS. 

138. An Exact Divisor of a number is one that gives an 
integral number for a quotient. And since division is the reverse 
of multiplication, it follows that all the exact divisors of a number 
are factors of that number, and that all its factors are exact 
divisors. 

Notes. — 1. Every number is diyisible by iUelf and unity ; but the nnmber 
itself and anity are not generally Qpneidered aa factorsi or exact divisors of the 
number. 

2. An exact divisor of a number is sometimes called the mea»ure of the 
number. 

1S9 An Even B'ninber is a number of which 2 is an exact 
divisor; as 2, 4, 6, or 8. 

130. An Odd Number is a number of which 2 is not an exact 
divisor; as 1, 3, 5, 7, or 9. 

131« A Perfect Number is one that is equal to the sum of 
all its factors plus 1; as6 = 3 + 2 + l, or28 = 14 + 7 + 4 + 
2 + 1. 

NoTR — The only perfect numbers known are 6, 28, 496,8128, 3.3550336, 
8589869056, 137438691328, 2305843008139952128, 2417851639228158837784£i76, 
9903520314282971830448816128 

133, An Imperfect Number is one that is not equal to the 
sum of bl\ its factors plus 1 , as 12, which is not equal to 6 + 4 
+ 3 + 2 + 1. 

133. An Abundant Number is one which is less than the 
sum of all its factors plus 1 ; as 18, which is less than 9 + 6 + 
3 + 2+1. 

134. A Defective Number is one which is greater than the 
sum of all its factors plus 1 ; as 27, which is greater than 9+3+ 1 . 

13tS« To show che nature of exact division, and furnish tests 

of divisibility, observe that if we begin with any number, as 4, 

and take once 4, two times 4, three times 4, four times 4, and so 

on indefinitely, forming the series 4, 8, 12, 16, etc., we shall have 

6* E 
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all the numbers that are diyisible by 4 ; and from the manner of 
forming this series, it is evident, 

1st That the product of any one number of the series by any 
integral number whatever, will contain 4 an exact number of 
times ; 

2d. The mm of any two numbers of the series will contain 4 
an exact number of times ; and 

3d. The difference of any two will contain 4 an exact number 
of times. Hence, 

I Any number which will exactly divide one of two numbers 
will divide their product 

II. Any number which will exactly divide each of two numbers 
will divide their sum. 

III. Any number which will exactly divide each of two num- 
bers will divide their difference. 

136* From these principles we derive the following properties : 

I. Any number terminating with 0, 00, 000, etc., is divisible 
by 10, 100, 1000, etc., or by any factor of 10, 100, or 1000. 

For. by cutting off the cipher or ciphers, the number will be divided 
by 10« 100. or 1000, etc., without a remainder, (122) ; and a number 
of which 10, 100, or 1000, etc., is a factor, will contain any factor of 
10, 100, or 1000, etc., (I). 

II. A number is divisible by 2 if its right hand figure is evep 
or divisible by 2. 

For, the part at the left of the units' place, taken alone, with its 
local value, is a number which terminates with a cipher, and is divi- 
sible by 2, because 2 is a factor of 10, (I) ; and if both parts, taken 
separately, with their local values, are divisible by 2, their sum, which 
is the entire number, is divisible by* 2, (135, II). 

Note. — Hence, all number? termlnnting with 0, 2, 4, 6, or 8, are even, and all 
numbers terminating with 1, 3, 5, 7, or 9, are odd. 

III. A number is divisible by 4 if the number expressed by its 
two right hand figures is divisible by 4. 

For, the part at the left of the tens' place, taken alone, with its 
local value, is a number which terminates with two ciphers, and is 
divisible by 4, because 4 is a factor of 100, (I) ; and if both parts, 
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taken separately, with their local values, are divisible by 4, their sum 
vrhich is the entire number, is divisible by 4, (135, II) 

TV. A number is divisible by 8 if the number expressed by ts 
three right hand figures is divisible by 8. 

For, the part at the left of the hundreds' place, taken alone, with 
its local value, is a number which terminates with three ciphers, 2nd 
IS divisible by 8, because 8 is a factor of 1000, (I); and if both 
parts, taken separately, with their local values, are divisible by 8, 
their sum, or the entire number, .8 divisible by 8, (135, II). 

V. A number is divisible by any power of 2, if as many right 
hand figures of the cumber as are equal to the index of the given 
power, are divisible by the given power. 

For, as 2 is a factor of 10, any power of 2 is a factor of the corres- 
ponding power of 10, or of a unit of an order one higher than is 
indicated by the index of the given power of 2 ; and if both parts 
of a number, taken separately, with their local values, are divisible 
by a power of 2, their sum, or the entire number, is divisible by the 
same power of 2, (135, II). 

VI. A number is divisible by 5 if its right hand figure is 0, 
or 5. 

For, if a number terminates with a cipher, it is divisible by 5, 
because 5 is a factor of 10, (I) ; and if it terminates with 5, both 
parts, the units and the figures at the left of units, taken separately, 
with their local values, are divisible by 5, and consequently their 
sum, or the entire number, is divisible by 5, (135, II). 

VII. A number is divisible by 25 if the number expressed by 
its two right hand figures is divisible by 25. 

For, the part at the left of the tens* figure, taken with its local 
value, is a number terminating with two ciphers, and is divisible by 
25, because 25 is a factor of 100, (I) ; and if both parts, taken 
separately, with their local values, are divisible by 25, their sum, or 
the entire number, is divisible by 25, (135, II). 

VIII. A number is divisible by any power of 5, if as many 
right hand figures of the number as are equal to the index of the 
given power are divisible by the given power. 

For, as 5 is a factor of 10, any power of 5 is a factor of the corres- 
ponding power of 10, or of a unit of an order one higher than is indl- 
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cnti'd by the index of the given yiower of 5 ; and if both parts of a 
number, taken separately, with their local Talues, are divisible by a 
power uf 5, their sum, or the entire number, is divisible by the same 
power of 5, (136, II). 

IX. A number is divisible by 9 if the sum of its digits is divis- 
ible by 9. 

For, if any number, as 7245, be separated into its parts, 7000 + 
2^)0 -f- 40 H- 5, and each part be divided by 9, the several remainders 
will be the digits 7, 2, 4, apd 5, respectively; hence, if the sum of 
these digits, or remainders, be 9 or an exact number of 9's, the entire 
number must contain an exact number of 9's, and will therefore be 
divisible by 9. 

NoTK. — Whence it follows that if a nnmber be divided by 9, the remainder 
will be the »nme as the excess of 9*8 in the sum of the digits of the number. 
Upon this property depends one of the methods of proving the operations in 
the four Fundamental Rules. 

X. A number is divisible by a composite number, when it is 
divisible^ successively, by all the component factors of the com- 
posite number. 

For, dividing any number successively by several factors, is the 
same as dividing by the product of these factors, (119, I). 

XL An odd number is not divisible by an even number. 

For, the product of any even number by any odd number is even ; 
and, consequently, any composite odd number can contain only odd 
factors. 

XII. An even number that is divisible by an odd number, is 
also divisible by twice that odd number. 

For, if any even number be divided by an odd number, the quo- 
tient must be even, and divisible by 2 ; hence, the given even num- 
ber, being divisible successively by the odd number and 2, will be 
divisible by their product, or twice the odd number, (119, I). 

PRIME NUMBERS. 

137« A Prime B'tiinber is one that can not be resolved or 
separated into two or more integral factors. 

Note. — Every number must be either prime or composite. 
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138. To find all the prime numbers within any given limit, 
we observe that all even numbers except 2 arc composite ; hence, 
the prime numbers must be sought among the odd numbers 

130f If the odd numbers be written in their order^ thus; 1, 
3, 5, 7, 9, 11, 13, 15 17, etc., we observe, 

1st. Taking every third number after 3, we have 3 times 3, 5 
times 3, 7 times 3, and so on ; which are the only odd numbers 
divisible by 3. 

2d. Taking every fifth number after 5, we have 3 times 6, 5 
times 5, 7 cimes 5, and so on; which are the only odd numbers 
divisible by 5. And the same will be true of every other number 
in the series. Hence, 

3d. If we cancel every third number, counting from 3, no 
number divisible by 3 will be left; and since 3 times 5 will be 
canceled, 5 times 5; or 25, will be the least composite number left 
in the series. Hence^ 

4th. If we cancel every fifth number, counting from 25, no 
number divisible by 5 will be left; and since 3 times 7, and 5 
times 7, will be canceled, 7 times 7, or 49, will be the least com- 
posite number left in the series. And thus with all the prime 
numbers. Hence, 

140. To find all the prime numbers within any given limit, 
we have the following 

Rule. I. Write aU the odd numbers in their natural order. 

II. Cancely yr cross out, 3 times 3^ or 9, and every third number 
after it; b times 5, or 25, and every fifth number after it; 7 tim^ 
7, (yr 49, and every seventh number after if; and so on, beginning 
with the second power of each prime number in succession, till the 
given limit is reached. The numbers remaining, together with the 
number 2, uyill be the prime numbers required. 

Notes. — 1. It is unnocessnry to count for every ninth number after 9 times 9, 
for being divisible by 3, they will be found already canceled; the same may be 
said of any other canceled, or composite number. 

2. This method of obtaining a list of the prime numbers was employed by 
Eratosthenes (born B. c, 275), and is called Eratoathenet* Sieve, 
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TABLE OF PRIME NUMBERS LESS THAN 1000. 



1 


69 


139 


233 


337 


439 


667 


063 


769 


883 


2 


01 


149 


239 


347 


443 


603 


669 


773 


887 


8 


07 


161 


241 


349 


449 


609 


061 


787 


907 


6 


71 


167 


261 


363 


467 


671 


073 


797 


911 


7 


78 


103 


267 


869 


401 


677 


077 


809 


919 


11 


79 


107 


203 


807 


403 


687 


083 


811 


929 


13 


83 


173 


209 


ZU 


407 


693 


091 


821 


937 


17 


89 


179 


271 


379 


479 


699 


701 


823 


941 


19 


97 


181 


277 


883 


487 


001 


709 


827 


947 


23 


101 


191 


281 


389 


491 


007 


719 


829 


953 


29 


103 


193 


283 


397 


499 


013 


727 


839 


967 


31 


107 


197 


293 


401 


603 


017 


733 


853 


971 


37 


109 


199 


307 


409 


609 


019 


739 


857 


977 


41 


113 


211 


311 


419 


621 


031 


743 


859 


983 


43 


127 


223 


313 


421 


623 


041 


751 


863 


991 


47 


131 


227 


317 


431 


541 


043 


767 


877 


997 


63 


137 


229 


331 


433 


647 


847 


761 


881 





FACTORING. 
CASfi 1. 

141, To resolve any composite number into its 
prime factors. 

The Prime Factors of a number are those prime numbers 
"Which multiplied together will produce the given number. 

143* The process of factoring numbers depends upon the fol- 
lowing principles : 

I. Every prime factor of a number is an exact divisor of that 
number. 

II. The only exact divisors of a number are its prime factors^ or 
some combination of its prime factors. 

1. What are the prime factors of 798 ? 

Analysis. Since the given number is even, we 
divide by 2, and obtain an odd number, 399, for a 
quotient We then divide by the prime numbers 
3, 7, and 19, successively, and the last quotient is 
1. The divisors, 2, 3, 7, and 19, are the prime 
factors required, (II). Hencei the 



2 


798 


8 


399 


7 


133 


19 


19 
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KuLE. Divide (Ji^ given number by any prime factor ; divule 
the quotient in the same manner, and so continue the division until 
the quotiefit is a prim^e number. The several divisors and the lui^t 
quotient wiU be the prime factors required 

Proof. The product of all tho prime factors wil^ be the given 
number. 

EXAMPLES FOR PRACTICE. 

1. What are the prime factors of 2160 ? 

2. What are the prime factors of 2445 ? 

3. What are the' prime factors of 6300 ? 

4. What are the prime factors of 21504? 

5. What are the prime factors of 2366 ? 

6. W^hat are the prime factors of 1000 ? 

7. .What are the prime factors of 390626 ? 

8. What are the prime factors of 999999 ? 

143* If the prime factors of a number are small, as 2, 3, 5^ 
7, or 11, they may be easily found by the tests of diTisibility, 
(ISO), or by trial. But numbers may be proposed requiring many 
trials to find their prime factors. This difficulty is obviated^ 
within a certain limit, by the Factor Table given on pages 72, 73. 

By prefixing each number in bold-face type in the column 
of Numbers, to the several numbers following it in the same divis- 
ion of the column, we shall form all the composite numbers less 
than 10,000, and not divisible by 2, 3, 5, 7, or 11; the numbers 
in the columns of Factors are the least prime factors of the num- 
bers thus formed respectively. Thus, in one of the columns of 
Numbers we find 39, in bold-face type, and below 39, in the same 
column, is 77, which annexed to 39, forms 3977, a composite num- 
ber. The least prime factor of this number is 41, which we find 
at the right of 77, in the column of Factors. 

1441. Hence, for the use of this table, we have the following 

Rule. I. Cancel from, the given number all factors less than 
13, and then find the remaining factors by the table, 

II. If any number less than 10,000 is not found in the table f 
and is not divisible by 2, 3, 5, 7, <w 11, it is prime. 
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FACTOR TABLE. 



Numben. 
Facton. 




as k 
11 17 


ll 


ll 

S X 


Numben. 
Facton. 


ll 

J - 


Numben. 
Facton. 


Numben. 
Facton. 


ll 

'A bS 


Numben. 
Fact on. 


1 


1*9 ^ 


43 29 


7» J7 


41 17 


83 17 


41 23 


09 31 


17 53 


77 31 


03 I| 


9 


n 13 


67 19 


83 13 


61 13 


»7 43 


69 17 


13 19 


27 29 


83 71 


9 


01 17 


57 31 


61 37 


89 19 


77 13 


34 


69 Si 


21 29 


4747 


91 29 


21 I) 


23 13 


69 13 


63 13 


91 47 


83 19 


01 19 


87 13 


31 61 


67 67 


59 


47 ij 


43 A3 


15 


90 


95 


87 29 


03 41 


93 17 


4343 


69 19 


07 41 


89 17 


49 13 


01 19 


21 4] 


01 41 


93 41 


19 13 


30 • 


61 19 


71 13 


13 13 


99 I) 


61 31 


13 17 


33 19 


07 23 


30 


27 23 


01 47 


69 17 


77 17 


19 17 


3 


K9 23 


" J7 


41 13 


09 13 


07 3« 


31 47 


37 31 


79 29 


48 


21 23 


23 17 


10 


87 29 


47 23 


S3 17 


13 23 


39 19 


53 J9 


81 13 


11 17 


3913 


61 19 


03 17 


41*3 


69 29 


37 4! 


29 13 


73 23 


69 37 


87 41 


19 61 


49 29 


77 U 


07 19 


77 19 


71 19 


61 13 


43 17 


81 59 


61 17 


93 23 


41 47 


51 59 


91 17 


27 13 


91 37 


77 3" 


67 17 


63 41 


97 13 


73 29 


99 53 


43 29 


63 19 


4 


37 17 


16 


91 


73 31 


71 37 


35 


77 41 


44 


47 37 


67 23 


03 13 


73 29 


33 23 


17 29 


81 29 


77 17 


03 31 


79 23 


27 19 


49 13 


87 17 


87 19 


79 13 


43 31 


19 13 


87 13 


97 19 


23 13 


91 13 


29 43 


63 23 


93 67 


81 13 


81 23 


49 17 


47 19 


99 23 


31 


51 J3 


40 


39 23 


69 43 


53 


93 17 


11 


61 13 


69 17 


96 


03 29 


69 43 


09 19 


53 61 


67 31 


11 47 


5 


21 19 


79 23 


71 13 


0:j 19 


07 13 


87 17 


31 29 


69 41 


83 19 


17 13 


27 17 


39 17 


81 41 


73 41 


23 4J 


27 53 


89 37 


33 37 


71 17 


91 67 


21 17 


29 13 


47 31 


91 19 


83 37 


27 37 


31 31 


99 59 


43 13 


89 67 


97 59 


2973 


33 13 


57 13 


IT 


97 13 


41 19 


Z\ 13 36 


61 31 


45 


40 


39 19 


61 19 


59 19 


03 13 aa 


69 17 


3» 43 j "I 13 


63 17 


11 13 


01 13 


53 53 


59 13 


89 29 


11 29 01 31 


97 


49 47 11 23 


69 13 


31 23 


13-17 


59 23 


89 19 


19 


17 17 


0947 


01 37 


51 23 


■n 19 


87 61 


37 13 


27 13 


63 31 


6 


07 17 


39 37 


27 17 


43 13 


61 29 


49 41 


97 17 


41 19 


79 13 


71 41 


11 13 


19 23 


51 17 


31 23 


47 41 


78 19 


53 13 


41 


68 29 


81 17 


77 19 


29 17 


41 17 


68 41 


49 13 


59 31 


93 31 


67 19 


17 13 


69 47 


97 19 


89 17 


67 23 


47 29 


69 29 


57 37 


71 17 97 23 


79 13 


21 13 


73 17 


60 


64 


89 13 


61 13 


81 13 


63 31 


7347 


39 


83 29 


41 41 


77 23 


17 29 


29 61 


97 17 


71 31 


18 


79 43 ,98 


u 13 


37 


63 23 


79 19 


29 47 


47 13 


T 


73 19 


07 13 


91 29 


09 53 


33 53 


13 47 


7143 


89 13 


41 71 


59 53 


03 19 


13 


17 23 


93 


13 29 


39 41 


21 61 


81 37 


46 


63 31 


61 43 


13 23 


13 13 


19 17 


23 23 


31 19 


47 17 


37 37 


83 47 


01 43 


57 13 


73 13 


31 17 


33 31 


29 31 


27 13 


39 17 


63 13 


43 19 


87 53 


07 17 


63 61 


91 '17 


67 13 


39 13 


43 19 


29 17 


67 47 


77 29 


49 23 


89 59 


19 31 


69 37 


97 23 


79 19 


43 17 


4943 


63 13 


69 19 


81 17 


57 13 


99 13 


33 41 


83 13 


65 


93 13 


49 19 


63 17 


63 17 


73 13 


87 19 


63 53 


49 


61 59 


61 


13 37 


99 17 


67 23 


91 31 


69 23 


81 43 


93 37 


81 19 


23 41 


67 13 


11 19 


39 29 


8 


63 29 


10 


94 


99 13 


33 


91 17 


37 19 


81 31 


2347 


43 Z3 


17 19 


69 37 


09 23 


07 29 


90 


17 31 


99 29 


47 31 


87 43 


29 23 


•19 31 


41 29 


87 19 


19 19 


13 19 


11 41 


3747 


38 


C7 17 


93 13 


41 53 


61 67 


61 23 


91 13 


21 17 


19 41 


21 23 


41 13 


09 U 


43 


99 37 


43 37 


67 19 


71 13 


141 


27 41 


49 31 


23 37 


49 17 


11 37 


03 13 


47 


49 19 


87 37 


93 19 


03 23 


37 13 


61 23 


29 29 


79 31 


27 43 


07 59 


09 17 


61 IJ 


97 29 
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FACTOR TABLE — CownifUE©. 



* c 
is, fN 



56 

03 n 

09 71 
11 ji 

" 41 
27 17 
29 13 
33 4J 
71 5} 
81 n 
99 41 
57 
07 1} 



13 
23 
29 



49 
59 
17 



59 n 

67 7J 
71 29 
73 2j 

77 53 
58 

09 17 

33 19 

37 13 

9143 
93 71 
99 17 
50 
09 19 
11 »3 
17 61 
21 31 
33 17 
41 13 
47 19 

59 59 
63 67 

60 47 

7743 
83 31 
89 53 
93 13 



Numbers. 
Factors. 


If 


60 


3947 


01 17 


43 17 


19 13 


63 23 


23 19 


67 29 


31 37 


87 13 


49 23 


9343 


53 73 


97 73 


71 13 


99 67 


77 59 


65 


61 


09 23 


03 17 


1117 


07 31 


27 61 


09 41 


3347 


19 29 


39 13 


37 17 


41 31 


57 47 


67 79 


61 61 


83 29 


69 31 


93 19 


79 37 


66 


87 23 


13 17 


91 41 


17 13 


6a 


23 37 


27 13 


31 19 


33 23 


41 29 


39 17 


47 17 


41 79 


49 61 


ii3 13 


67 59 


83 61 


83 41 


89 19 


97 37 


63 


67 


13 59 


07 19 


19 71 


31 53 


31 13 


39 23 


41 17 


49 17 


71 23 


61 43 


83 13 


57 29 


64 


67 67 


01 37 


73 13 


03 19 


99 13 


0743 


68 


09 13 


17 17 


31 59 


21 19 


37 41 


47 41 



a ^ 



61 13 

60 19 
77 13 
87 71 
89 83 
9-3 Qi 

60 
01 67 
13 31 
29 13 
31 29 
43 53 
63 17 
73 19 

89 29 
70 

03 47 
09 43 

31 79 
33 13 
37 31 

61 23 
67 37 
81 73 
87 19 
93 41 

97 47 
99 31 
71 
11 13 
2:J 17 
41 37 
53 23 
57 17 
63 13 
69 67 
71 71 
81 43 

90 23 
79 

01 19 
23 31 
41 13 



I ^ 

A h< 



61 53 
67 13 

77 19 
79 V) 
89 17 
91 23 
73 
0:J 67 
13 71 
19 13 
27 17 
39 41 
61 17 
63 37 
67 53 
73 73 
79 47 
87 83 
91 19 
97 13 
74 
09 31 
21 41 
23 13 
29 17 
39 43 
53 29 
63 17 
71 31 
93 59 
75 
01 13 
19 73 
31 17 
43 19 
71 67 
97 71 
76 
13 23 
19 19 
27 29 
31 13 
33 17 



• C 
A b> 



67 13 
61 47 
63 79 
97 43 
77 
09 13 
29 59 
39 71 
47 61 
61 23 
60 17 
71 19 
81 31 
83 43 
H7 13 
78 
01 29 
07 37 
11 73 
13 13 
31 41 
37 17 
49 47 
59 29 
71 17 
91 13 
97 53 
70 
13 41 
21 89 
33 17 
43 13 
57 73 
01 19 
67 31 
69 13 
7979 
SI Z3 
91 61 
99 19 
80 
03 53 
21 13 



I = 
1 ^ 



23 71 
27 23 
33 29 
47 13 
61 83 
77 4« 
S3 59 

81 
19 23 
31 47 
37 79 
43 17 
49 29 
53 31 
59 41 
77 13 
89 19 

89 

01 59 
03 13 

07 29 

1343 
27 19 

49 73 

61 37 
57 23 
79 17 
99 43 
83 
03 19 
21 53 
33 13 
39 31 
41 19 
47 17 
57 61 
59 13 
81 17 
83 83 
99 37 
84 
01 31 
11 41 



1! 


If 




9 


•I 


'A 


h. 


13 


47 


17 


>9 


41 


13 


53 


79 


71 


43 


73 


37 


79 61 


83 


17 


89 


13 


97 


29 


85 




07 


47 


09 


67 


31 


«9 


40 


83 


61 


«7 


67 


43 


67 


13 


79 


»3 


87 


3« 


93 


13 


86 




11 


79 


21 


37 


33 


89 


39 


53 


51 


4« 


63 


17 


71 


13 


83 


19 


87 




11 


31 


17 


»3 


49 


»3 


59 


«9 


73 


3» 


77 


67 


91 


59 


97 


19 


88 




01 


13 



09 23 
43 17 






61 53 

67 17 
73 19 

70 13 
81 83 
91 17 

80 
03 29 
09 59 
17 37 
27 79 
47 23 
67 13 

60 17 

7747 
83 13 

89 89 
93 17 
00 
17 71 
19 29 
47 83 

61 13 

71 47 
7343 
77 29 
83 31 
89 61 

01 
01 19 
13 13 
31 23 
39 13 
4:J 41 
C7 89 
69 53 
79 67 
93 29 
S«7 17 
09 
11 61 

n 13 

23 23 



i i 



53 19 
59 47 
63 59 
69 13 

71 73 

HI 37 

99 17 
03 

01 71 
07 41 

13 67 
'11 U) 
47 13 

.3 47 
<7 17 
79 83 
S«) 41 

04 

U7 23 

O'J 97 
51 13 
G9 17 
81 19 
ST 53 
05 
\ii 13 
09 37 

17 31 

•23 89 

-'9 13 

.'>3 41 

•'' '9 
Ui 73 

71 17 

77 61 

^9 43 

'.•3 S3 

06 

1)7 13 
17 59 
37 23 
41 31 



J 

a 

'A 



i 

e 



69 13 
71 19' 
73 17 
KJ 23 
07 
01 89 
(3 31 



07 



17 
71 
«1 37 

n 43 

K\ 13 
73 29 
97 97 
99 41 
08 

ou 17 

27 31 
41 13 

4743 
53 59 
69 71 
81 41 
93 13 
99 19 
00 
13 23 
17 47 
37 19 
43 61 
53 37 
59 23 
71 13 
79 17 
83 67 
91 97 
97 13 



3 


188139 


7 


62713 


17 


8959 


17 


627 




31 
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1. Resolve 1961 into its prime factors. 

OPERATION. Analysis. Cutting off the two 

1901 ~- 37 =1 53 right hand figures of the given 

1961 aas 37 X 53, Ans, number, and referring to the table, 

column No., we find the other part, 
19, in bold-face type ; and under it, in the same division of the column, 
we find Gl, the figures cut off; at the right of 61, in column Fac., we 
find 37, the least prime factor of the given number. Dividing by 37, 
we obtain 53, the other factor. 

2. Eesolve 188139 into its prime factors. 

OPERATION. Analtbis. We find by trial 

that the given number is divisible 
by 3 and 7 ; dividing by these fac- 
tors, we have for a quotient 8969. 
By referring to the factor table, 
we find the least prime factor of 
this number to be 17 ; dividing by 
17, we have 527 for- a quotient. 
3 X 7 X 17 X 17 X 31, Ans, Referring again to the table, we 

find 17 to be the least factor of 
527, and the other factor, 31, is prime. 

EXAMPLES FOR PRACTICE. 

1. Resolve 18902 into its prime factors. Ans, 2^ 13, 727- 

2. Besolve 352002 into its prime factors. 

3. Resolve 6851 into its prime factors. 

4. Resolve 9367 into its prime factors. 

6. Resolve 203566 into its prime factors. 

6. Resolve 59843 into its prime factors. 

7. Resolve 9991 into its prime factors. 

8. Resolve 123015 into its prime factors. 

9. Resolve 893235 into its prime factors. 

10. Resolve 390976 into its prime factors. 

11. Resolve 225071 into its prime factors. 

12. Resolve 81770 into its prime factors. 

13. Resolve 6409 into its prime factors. 

14. Resolve 178206 into its prime factors. 

15. Resolve 714210 into its prime factors. 
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CASE II. 

145. To find all the exact divisors of a number. 

It is evident that all the prime factors of a number, together 
with all the possible combinations of those prime factors, will con- 
stitute all the exact divisors of that number, (14SB, II). 

1 . What are all the exact divisors of 360 ? 

OPERATION. 

860 = 1x2x2x2x3x3x5. 

1,2, 4 , 8 Combinations of 1 and 2. 

24 



Ans. 



3 , 6 

9 , 18 

5 , 10 

15 , 30 

t45 , 90 



12 
36 
20 
60 
180 



^2 I 



j2 c "1 and 2 and 3. 

40 " " 1 and 2 and 5. 

IIq I « « 1 and 2 and 3 and 5. 



Analysis. By Case I we find the prime factors of 3G0 to be 1, 2, 
2j 2y 3, 3, and 5. As 2 occurs three times as a factor, the different 
combinations of 1 and 2 by which 360 is divisible will be 1, 1 X2 = 2, 
1 X 2 X 2 = 4, and 1 X 2 X 2 X 2 = 8; these we write in the first line. 
Multiplying the first line by 3 and writing the products in the second 
line, and the second line by 3, writing the products in the third line, 
we have in the first, second and third lines all the different combina- 
tions of 1, 2, and 3, by which 360 is divisible. Multiplying the first, 
second and third lines by 5, and writing the products in the fourth, 
fifth and sixth lines, respectively, we have in the six lines together, 
every combination of the prime factors by which tlie given number, 
360, is divisible. 

Hence the following 

KuLE. I. Resolve the given number into its prime factors, 

II Form a series having 1 for the firsUterm, that prime factor 
tvhich occurs the greatest number of times in the given number ft', 
the second term, the square of this factor for the third term^ and so 
on, till a term is reached containing this factor as many times as it 
occurs in the given number. 

III. Multiply the numbers in this line by another factor, and 
these results by the same factor, and so on, as many times as this 
/actor occurs in the given number. 
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IV. Multiply all thf romhhatwvn nmr ohtuincd hy another 
fnrtor in rontimirii witl/ij)licatiofij and fhun proceed till all the dif- 
jWnit fiirtors havf. hren nsed. All the combinations obtained will 
be the nuract diviaors sought. 

EXAMPLES FOR PRACTICE. 

1. What are all the exact divisors of 120 ? 

i4iM. 1, 2, 3, 4, 5, 6, 8, 10, 12, 15, 20, 24, 30, 41), 60, 120. 

2. Find all the exact diviBors of 84. 

Ans. 1, 2, 3, 4, 6, 7, 12, 14, 21, 28, 42, 84. 

3. Find all the exact divisors of 100. 

Ann. 1, 2, 4, 5, 10, 20, 25, 50, 100. 

4. Find all the exact divisors of 420. 

^^^ 1 1, 2, 3, 4, 5, 6, 7, 10, 12, 14, 15, 20, 21, 28, 
' 1 30, 35, 42, 60, 70, 84, 105, 140, 210, 420. 

5. Find all the exact divisors of 1050. 

, ^ C 1, 2, 3, 5, 6, 7, 10, 14, 15, 21, 25, 30, 35, 42, 50, 70, 
'**' 1 75, 105, 150, 175, 210, 350, 525, 1050. 

GREATEST COMMON DIVISOR. 

I4G« A Common Divisor of two or more numhers is a numher 
that will exactly divide each of them. 

147. The Greatest Common Divisor of two or more numbers 
is the greatest number that will exactly divide each of them. 

148. Numbers Prime to each other are such as have no com- 
mon divisor. 

Note. — A common divisor 18 sometimes called a Common Jfecuure; and the 
greatest common divisor, the Greatest Common Meaeure. 

CASE I. 

149. When the numbers can be readily factored. 

It is evident that if several numbers have a common divisor, 
they may all be divided by any component factor of this divisor, 
and the resulting quotients by another component factor, and so 
on, till all the component factors have been used. 
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1. What is the greatest common divisor of 28, 140, and 420 ? 

OPERATION. Analtsis. Wo readily see that 7 
28- . . 140 . . 420 will exactly divide each of the given 
"7 Of) fiO numbers; and then, 4 will exactly 
'-^ '-^ divide each of the resulting quotients. 

1 . . 5 . . 15 Hence, each of the given numbers 



7 
4 



4 X 7 = 28, Ans. ^^^ he exactly divided by 7 times 4 ; 

and these numbers must be compo- 
nent factors of the greatest common divisor. Now, if there were any 
other component factor of the greatest common divisor, the quotients, 
1, 5 and 15, would be divisible by it. But these quotients are prime 
t:. each other ; therefore, 7 and 4 are all the component factors of the 
greatest common divisor sought. 

From this analysis we derive the following 
Rule. I. Write the numbers in a line, with a vertical line at 
the left^ and divide by any fo/ctor common to all the numbers. 

II. Divide the quotients in like manner, and continue the divi- 
sion tin a set of quotients is obtained that are prime to each other. 

III. Multiply all the divisors together, and the product will be 
the greatest common divisor sought. 

EXAMPLES FOR PRACTICE. 

1. What is the greatest common divisor of 40, 75, and 100 f 

Ans. 5. 

2. What is the greatest common divisor of 18, 30, 36, 42, 
and 54 ? 

3. What is the greatest common divisor of 42, 63, 126, and 
189? Ana. 2h 

4. What is the greatest common divisor of 135, 225, 270, and 
315? Ans. 45. 

5. What is the greatest common divisor of 84, 126, 210, 252, 
294, and 462 ? 

6. What is the greatest common divisor of 216, 360, 432, 048, 
and 936? Ans. 72. 

7. What is the greatest common divisor of 102, 153, and 255 ? 

Ans. 51. 
7* 



78 PROPERTIBS OF NUMBERS. 

8. What is the greatest common divisor of 756, and 1575 ? 

9. What is the greatest common divisor of 182^ 364, and 455? 

10. What is thQ greatest common divisor of 2520, and 3240 ? 

Ans. 360. 

11. What is the greatest common divisor of 1428, and 1092 ? 

12. What is the greatest common divisor of 1008, and 1036 ? 

Ans. 28. 

CASE II. 

ISO. When the numbers cannot be readily factored. 

Tlic analysis of the method in this case depends upon the 
following properties of divisors. 

I. An exact divisor divides any number of times its dividend. 

II. A common divisor of two numbers is an exact divisor of 
their sum. 

III. A common divisor of two numbers is an exact divisor of 
their difference. 

NuTB. — The lost two properties are essentially the same as 102, II, III. 

1. What is the greatest common divisor of 527, and 1207? 

Analysis. We will first describe the pro- 
cess, and then examine the reasons for the 
several steps in the operation. Drawing two 
vertical lines, we place* the greater number 
on the right, and the less number on the left, 
one line lower down. We then divide 1207, 
the greater number, by 527, the less, and 
TN rite the quotient, 2, between the verticals, 
the product, 1054, opposite the less number and under the greater, 
and the remainder, 153, below. We next divide 527 by this re- 
mainder, writing the quotient, 3, between the verticals, the product, 
459, on the left, and the remainder, 68, below. We again divide the 
last divisor, 153, by 68, and obtain 2 for a quotient, 136 for a pro- 
duct, and 17 for a remainder, all of which we write in the same order 
as in the former steps. Finally, dividing the last divisor, 68, by the 
last remainder, 17, we have no remainder, and 17, the last divisor, is 
the greatest common divisor of the given numbers. 

Now, observing that the dividend is always the sum of the product 
and remainder, and that the remainder is always the difference of the 



OPERATION. 






1207 


527 


2 
3 
2 


1054 


459 


153 


68 


136 


08 


4 


1 17 
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dividend and product, we first trace the work in the reverse order, as 
indicated bj the arrow line in the diagram below. 



OPBRATIOJr. 



A 1207 



527 



459 



68 



68 



1054 



153 



136 



17 



17 divides 08, as proved by the 
last division ; it will also divide 
2 times G8, or 136. (I). Now, as 
17 divides both itself and 136, it 
will divide 153, their sum, (II). 
It will also divide 3 times 153, or 
459, (I) ; and since it is a com- 
mon divisor of 459 and 68, it 
must divide their sum, 527, which 
is one of the given numbers. It 
will also divide 2 times 527, or 



^ 1054, (I) ; and since it Is a common divisor of 1054 and 153, it must 
divide their sum, 1207, the greater number, (II). Ilence, 17 is a com- 
mon divisor of the given numbers. 

Again, tracing the work in the direct order, as indicated in the fol- 
lowing diagram, we know that 



1207 



627 



459 



63 



2 



1054 



153 



136 



17 



the greatest commoji divisor, what' 
ever it be^ must divide 2 times 
527, or 1054, (I), - And since it 
wiU divide both 1054 and 1207, 
it must divide their difference, 
153, (III). It will also divide 3 
times 153, or 459, (I) ; and as it 
will divide both 459 and 527, it 
must divide their difference, 68, 
(III). It will also divide 2 times 
68, or 136, (I) ; and as it will 

divide both 136 and 153, it must divide their difference, 17, (III) ; 

hencCf it cannot be greater than 17, 

Thus we have shown, 

1st. That 17 is sl common divisor of the given numbers. 
2d. That their greatest common divisor., whatever it be, cannot 
be greater than 17. Hence it must be 17. 

From this example and analysis, we derive the following 

Rule. I. Draw two verticalsy and write the two numbers^ one 
on each side, the greater number one line above the less. 
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II. Divide the greater number 6y the lesSy writing the quofie»t 
between the verticah, the product under the dividend^ and the re- 
mainder below, 

III. Divide the less number by the remainder ^ the last divisor 
by (lie last remainder^ and so on, till nothing remains. The last 
divisor will be the greatest common divisor sought. 

IV. 1/ more than two numbers be given ^ first find the greatest 
common divisor of two of them, and then of this divisor and one 
of the remaining numbers, and so on to the last ; the last comma tk 
divisor found will be the greatest common divisor required, 

NoTKs. — 1. When more than two numben are giyen, it is better to begin with 
the lenst two. 

2. If at any point in the operation a prime nnraber oeear aa a remainder, U 
must be a common divisor, or the given numbers have no common divisor. 4 



EXAMPLES FOR PRACTICE. 

1. What is the greatest common divisor of 18607 and 417979? 

OPERATION. 

417979 
18607 



17250 



1357 
966 



391 
368 



Ans. 



23 



2 


37214 




45839 


2 


37214 


2 


8625 


6 


8142 


2 


483 


1 


391 


4 


92 


4 


92 



2. What is the greatest commoD divisor of 10661 and 12303 ? 



OPERATION. 



10661 

9852 

Prime 809 



1 
6 



12303 
10661 



1642 



Ans. 1. 
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8. What is the greatest common divisor of 836 and 812 ? 

Ans, 28. 
4. What is the greatest common divisor of 407 and 1067 f 
6. What is the greatest common divisor of 825 and 1372 ? 

6. Wha4; is 'the greatest common divisor of 2041 and 8476 ? 

Ann. 13. 

7. What is the greatest common divisor of 3281 and 10778? 

8. Find the greatest common divisor of 22579, and 116939. 

9. What is the greatest common divisor of 49373 and 147731 ? 

An». 97. 

10. What is the greatest common divisor of 1005973 and 
4616175? 

11. Find the greatest common divisor of 292, 1022, and 1095. 

Ans. 73. 

12. What is the greatest common divisor of 4718, 6951, and 
8876? Ans. 7. 

13. Find the greatest common divisor of 141, 799, and 940. 

14. What is the greatest common divisor of 484391 and 684877 ? 

Ans. 701. 

15. A farmer wishes to put 364 bushels of corn and 455 bushels 
of oats into the least number of bins possible, that shall contain 
the same number of bushels without mixing the two kinds of 
grain ; what number of bushels must each bin hold ? 

Ans. 91. 

16. A gentleman having a triangular piece of land, the sides of 
which are 165 feet, 231 feet, and 385 feet, wishes to inclose it 
with a fence having pannels of the greatest possible uniform 
length 5 what will be the length of each pannel ? 

17. B has $620, C 61116, and D $1488, with which they agree 
to purchase horses, at the highest price per head that will allow 
each man to invest all his money ; how many horses can each man 
purchase? Ans. B 5, C 9, and D 12. 

18. How many rails will inclose a field 14599 feet long by 
10361 feet wide, provided the fence is straight, and 7 rails high, 
and the rails of equal length, and the longest that can be used ? 

Ans. 26880. 

F 



32 PROPERTIES OF NUMBERS. 

LEAST COMMON MULTIPLE. 

131« A Koltiple is a number exactly divisible by a given 

number; thus, 20 is a multiple of 4. 

Notes. — 1. A multiple U necessarily composite; a diviaor may be either 
prime or composite. 
2. A number is a divisor of all its multiples and a multiple of all its dirisors. 

139. A Common Koltiple is a number exactly divisible by 
two or more given numbers ; thus, 20 is a common multiple of 2, 
4, 5. and 10. 

I«S3« The Least Common Knltiple of two or more numbers 
is the least number exactly divisible by those numbers; tbus^ 24 
is the least common multiple of 3^ 4, 6, and 8. 

Itf 4« From the definition it is evident that the product of two 
or more numbers, or any number of times their product, must be 
a common multiple of the numbers. Hence, A common multiple 
of two or more numbers may he found hy multij)lyin4j the given 
numbers together, 

ISS. To find the least common multiple. 

FIRST METHOD. 

From the relations of multiple and divisor we have the following 
properties : 

I. A multiple of a number must contain all the prime factors 
of that number. 

II. A common multiple of two or more numbers must contain 
all the prime factors of each of those numbers. 

III. The least common multiple of two or more numbers must 
contain all the prime factors of each of those numbers, and no 
other factors. 

1. Find the least common multiple of 63, 66, and 78. 

OPERATION. Analysis. The 

63 ss 3 X 3 X 7 number cannot be less 

66 = 2x3x11 than 78, because it 

78 = 2x3x13 must contain 78 ; and 

2x3x 13 X 11x3x7 = 18018 An^i. if it contains 78, it 

must contain all its 
prime factors, viz. ; 2 X 3 X 13. 
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We here have all the prime factors, and also all the fiactors of 66 
except 11. Annexing 11 to the series of factors, 

2 X 3 X 13 X 11, 
and we have all the prime factors of 78 and 66, and also all the fac- 
tors of 63 except one 3, and 7. Annexing 3 and 7 to the series of 

factors, 

2 X 3 X 13 X 11 X 3 X 7, 

and we have all the prime factors of each of the given numbers, and 

no others; h«nce the product of Uiis series of factors is the least 

common multiple of the given numbers, (III). 

From this example and analysis we deduce the following 

KuLE. I. Resolve the given numbers into their prime factors. 

II. Multiply together aU the prime factors of the largest number, 
and such prune factors of the other numbers as are fiot found in 
the largest number^ cmd their product will be the least common 
multiple. 

NoTB. — When a prime factor is repeated in any of the given nnmbers, it 
must be taken as many times in the multiple, as tb« greatest number of times it 
appears in any of the given nujabers. 

EXAMPLES FOR PRACTI€E. 

1, Find the least common multiple of 60, S4, and 132. 

Ans. 4620. 
2« Find the least common multiple of 21, 30, 44, and 126. 

Ans. 13,860. 

3. Find the least common multiple of 8, 12, 20, and 30. 

4. Find th« least common multiple of 16, 60, 140, and 210. 

Ans. 1,680. 
6. Find the least common multiple of 7, 15, 21, 25, and 35. 

6. Find tho least common multiple of 14, 19, 38, 42, and 57. 

A718. 798. 

7. Find the least common multiple of 144, 240, 480, 960. 

SECOND METHOD. 

ItSO. 1' What is the least common multiple of 4, 9, 12, 18, 

and 36? 
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OPERATION. 

4 . . 9 . . 12 . . 18 . . 36 


2 
8 


2 . . 9 . . 6 . . 9 . . 18 
9. . 3. . 9.. 9 


3 


3 3 3 



2x2x3x3 = 36 J 



118. 



Analysis. We firtt write 
the given nmnberB in a se- 
ries with a vertical line at 
the left. Since 2 is a fac- 
tor of some of the given 
numbers, it must be a factor 
of the least conunon mnl- 
tiple soaght, (155, II). Bi- 



2,5 
2,3 


20 . . 12 . . 15 . . 75 
2 . . 6 . . 3 . . 15 


5 


5 



viding as many of the numbers as are divisible by 2, we write the 
quotients, and the undivided number, 9, in a line underneath. Now, 
since some of the numbers in the second line contain the factor 2, the 
least common multiple must contain another 2, and we again divide 
by 2, omitting to write any quotient when it is 1. We next divide 
by 3 for a like reason, and still again by 3. By this process we have 
transferred all the factors of each of the numbers to the left of the 
vertical ; and their product, 36, must be the least common multiple 
sought, (155, III). 

2. What is the least common multiple of 20, 12, 15, and 75 ? 

OPERATION. Analysis. We readily 

see that 2 and 5 are among 
the factors of the given num- 
bers, and must be factors of 
the least common multiple ; 
hence, writing 2 and 5 at the 
left, we divide every number 
that is divisible by either of these factors or by their product; thus, 
we divide 20 by both 2 and 5 ; 12 by 2 ; 15 by 5 ; and 75 by 5. We 
next divide the second line in like manner by 2 and 3 ; and afterward 
the third line by 5. By this process we collect the factors of the 
given numbers into groups; and the product of the factors at the 
left of the vertical is the least common multiple sought. 

3. What is the least common multiple of 7, 10, 15, 42, and 70? 

Analysis. In this operation 

we omit the 7 and 10, because 
they are exactly contained in 
some of the other given numbers ; 
thus, 7 is contained in 42, and 10 
in 70 ; and whatever will contain 
42 and 70 must contain 7 and 10. Hence we have only to find the 
least common multiple of the remaining numbers, 15, 42, and 70. 



2x5x2x3x5 = 300, Ans. 
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OPERATION. 
15 . . 42 . 


.70 


2,5 


5 . . 2 . 


.10 



3x7x2x5 = 210, Ans. 
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* From these examples we derive the following 

Rule. I. Write ihe numbers in a line, omitting such of the 
smaller numbers as are /actors of tJie larger, and draw a vertical 
line at the left. 

II. Divide by any 'prims factor or factors that may be contained 
in one or more of the given numbers, and write the quotients and 
undivided numbers in a line underneath, omitting the Vs. 

III. In like manner divide the quotients and undivided numbers, 
and continue the process till aM the factors of the given numbers 
have been transferred to the left of the vertical. Then multiply 
these factors together, and (heir product will be the kast common 
multiple required. 

Note. — We may use a eomposiia number for a diriBor, when ifc is contained 
in all the given numbers. 

EXAMPLES FOB PRAOTIOE. 

1. What is the l^ast common multiple of 15, IS, 21, 24, 35, 
36, 42, 50, and 60 ? Ans. 12600. 

2. What is the least common multiple of 6, 8, 10, 15, 18, 20, 
and 24 ? Ans. 360. 

3. What is the least common multiple of 9, 15, 25, 35, 45, and 
100? Ans. 6300. 

4. What is the least common multiple of 18, 27, 36, and 40 ? 

5. What is the least common multiple of 12, 26, and 52 ? 

6. What is the least common multiple of 32, 34, and 36 ? 

Ans. 4896. 

7. What is the least common multiple of 8, 12, 18, 24^ 27, and 
36? 

8t. What is the least common multiple of 22, 33, 44, 55, and 
66? 

9. What is the least common multiple of 64, 84, 96, and 216 ? 

10. If A can build 14 rods of fence in a day, B 25 rods, C 8 
rods, and D 20 rods, what is the least number of rods that will 
furnish a number of whole days' work to either one of the four 
men? Ans. 1400. 

8 



g(5 PR0PERTT18S OF NtTMBBRS. 

11. Whnt is tho 8ma1]68t sum of money for whicli I cati pur- 
cliasc either sheep at $4 per head, or cows at 921, or oxen at 949, 
or horses at $72 ? Ans. $3528. 

12. A can dig 4 rods of ditch in a day, B can dig 8 rods, and 
C can dig G rods -, what must be the length of the shortest ditch, 
that will furnish exact days' labor either for each working alone 
or for all working together? Ans. 72 rods. 

13. The forward wheel of a carriage was 11 feet in circumfer- 
cncCf and the hind wheel 15 feet; a rivet in the tire of each was 
up when the carriage started, und when it stopped the same rivets 
were up together for the 575th time ; how many miles had the 
carriage traveled, allowing 5280 feet to the mile ? 

Ans. 17 miles 5115 feet 

CANCELLATION. 

ItST. Cancellation is the process of rejecting equal factors 
from numbers sustaining to each other the relation of dividend 
and divisor. 

138. It is evident that factors common to the dividend and 
divisor may be xejected without changing the quotient, (117, 
III). 

1, Divide 1365 by 105. 

^««« . ™,,«.r Analysis. "We first in- 

OPERATION. . , 

1365 ;? x: * X ;^ X 13 *® division by wn- 

^-- — a-j — L aa 13 *i°g ^^ dividend above a 

1 05 i X ^ X t horizontal line and the di- 

visor below. Then factor- 
ing each term, we find that 3, 5, and 7 are common fiiustors ; and 
crossing, or ccuiceling these factors, we have 13, the remaining factor 
of the dividend, for a quotient. ^ 

139. If the product of several numbers is to be divided by 
the product of several other numbers, the common factors should 
be canceled before the multiplications are performed, for two 
reasons : 

1st. The operations in multiplication and division will thus be 
abridged. 
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2d. The factors of small numbers are generally more readily 
detected than those of large numbers. 

2. Divide 20 times 56 by 7 times 15. 

OPERATION. Analysis. Ilaving first indi- 

4 3 cated all the operations required 

fi^ X ^^ 32 by the question, we cancel 7 

~1 77 =■ ^ s»lUt from 7 and 66, and 5 from 15 

^o and 20, leaving the factors 3 in 

the divisor, and 8 and 4 in the 
dividend. Then 8 X 4 = 32, which divided by 3, gives 10§, the quo- 
tient required. Hence the following 

KuLE I. Write the numbers composing the dividend above a 
horizontal line^ and the numbers composing the divisor below it. 

II. Cancel aU the factors common to both dividend and divisor. 

III. Divide the product of the remaining factors of the dividend 
by the product of the remaining factors of the divisor, and the 
result will be the quotient. 

NoTKs. — 1. When a factor is canceled, the unit, 1, is supposed to take its 
place. 

2. By many it is thought more convenient to write the factors of the dividend 
on the right of a vertical line, and the factors of the divisor on the left. 



EXAMPLi;)3 FOR PRACTICE. 

1. What is the quotient ofl8x6x4x42 divided by 4 X 9 
X3 X 7x6? 

FIRST OPERATION. SECOND OPERATION. 



f 



4* 



4, Ans. 

2. Divide the product of 21 X8x60x8x6by7xl2x3 
X 8 X 3. ^W5. 80. 

3. The product of the numbers 16, 5, 14, 40, 16, 60, and 50, 
is to be divided by the product of the numbers 40, 24, 5Q,2A^1^ 
and 10; yvhat is the quotient? An(x%. ^^» 
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4. T>ivide the continued product of 12, 5, 183, 18, and 70 by 
the continued product of 8, 14, 9, 5, 20, and 6. 

5. If 213 X 84 X 190 X 264 be divided by 30 X 56 x 36, 
what will be the quotient ? 

6. Multiply 64 by 7 times 31 and divide the product by 8 
times 56, multiply this quotient by 15 times 88 and divide the 
product by 55, multiply this quotient by 13 and divide the pro- 
duct by 4 times 6. Ans. 403. 

7. II ow many cords of wood at $4 a cord, must be given for 3 
tons of hay at ¥12 a ton ? 

8. How many firkins of butter, each containing 56 pounds, at 
15 cents a pound, must be given for 8 barrels of sugar, each con- 
taining 195 pounds, at 7 cents a pound ? Ans. 13. 

9 A grocer sold 16 boxes of soap, each containing 66 pounds 
at 9 cents a pound, and received as pay 99 barrels of potatoes, 
each containing 3 bushels ; how much were the potatoes worth a 
bushel ? 

10. A farmer exchanged 480 bushels of corn worth 70 cents a 
bushel, for an equal number of bushels of barley worth 84 cents a 
bushel, and oats worth 56 cents a bushel; how many bushels of 
each did he receive ? Aiis. 240. 

11. A merchant sold to a farmer two kinds of cloth, one kind at 
75 cents a yard, and the other at 90 cents, selling him twice as 
many yards of the first kind as of the second. He received as pay 
132 pounds ol butter at 20 cents a pound ; how many yards of 
each kind of cloth did he sell ? 

Ans. 22 yards of the first, and 11 yards of the second. 

12. A man took six loads of potatoes to market, each load con- 
taining 20 bags, and each bag 2 bushels. He sold them at 44 
cents a bushel, and received in payment 8 chests of tea, each con- 
taining 22 pounds; how much was the tea worth a pound ? 

Ana. 60 cents. 
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FRACTIONS. 

DBPINITIONS, NOTATION, AND NUMERATION. 

160. When it is necessary to express a quantity less than a 
unit, we may regard the unit as divided into some number of equal 
parts, and use one of these parts as a new unit of less yalue than 
the unit divided. Thus, if a yard, considered as an integral unit, 
be divided into 4 equal parts, then one, two, or three of these 
parts will constitute a number less than a unit. The parts of a 
lin/^thus used are QdiXie^ fntctional units ; and the numbers formed 
froxsi tYiemj frdctional numbers. Hence 

161. A Fractional unit is one of the equal parts of an inte- 
gral unit 

16S. A Fraction is a fractional unit, or a collection of frac- 
tional units. 

183. Fractional units take their name, and their valfie, from 
the number of parts into which the integral unit is divided. Thus, 

If a unit be divided into 2 equal parts, one of the parts is 
called cme half. If a unit be divided into 3 equal parts, one of the 
parts is called one third. If a unit be divided into 4 equal parts, 
one of the parts is called on^ fourth. 

And it is evident that one third is less in value than one half 
one fourth less than one third, and so on. 

164. To express a fraction by figures, two integers are re- 
quired ; one to denote the number of parts into which the inte- 
gral unit is divided, the other to denote the number of parts taken, 
or the number of fractional units in the collection. The former 
is written below a horizontal line, the latter above. Thus, 
One half is written ^ 
One third " | 



Two thirds " | 

One fourth " | 

Two fourths " | 

Three fourths " 
8* 



One fifth is written ^ 

Two fifths " I 

One seventh " ^ 

Three eighths " | 

Five ninths " | 

Eight tenths " i% 



00 FRACTIONS. 

163. Die Denominator of a fraction is tlie number below the 
line. 

It denominates or names the fractional unit, and it shows how 
many fractional units arc equal to an integral unit 

166. The Numerator is the number above the line. 

It numerates or numbers the fractional units; and it shows 
how many are taken. 

167. The Terms of a fraction are the numerator and deno- 
minator, taken together. 

188. Since the denominator of a fraction shows how many 
fractional units in the numerator are equal to 1 integral unit, it 
follows, 

I. That the value of a fraction in integral units, is the quo- 
tient of the numerator divided by the denominator. 

II. That fractions indicate division, the numerator being a 
dividend and the denominator a divisor. 

180. To analyze a fraction is to designate and describe its 
numerator and denominator. Thus ^ is analyzed as follows : — 

7 is the denominator y and shows that the units expressed by the 
numerator are seventJis, 

5 is the numerator, and shows that 5 sevenths are taken. 

5 and 7 are the terms of the fraction considered as an expres- 
sion of division, 6 being the dividend and 7 the divisor. 

EXAMPLES FOR PRACTICE. 

Express the following fractions by figures : — 

1. Four ninths. Ans. ^. 

2. Seveii Ji/ty-sijcths, Ans, •^^. 

3. Sixteen /orfy-eigihths. 

4. Ninety-five one hundred seventy-ninths. 

5. Five hundred thirty-six four hundredths. 

6. One thousand eight hundred fifty-seven nin^ thcMsandJive 
hundred twenty-firsts. 

7. Twenty-five thousand eighty-sevenths. 

8. Thirty ten thousand eighty-seconds. 
9- One hundred one ten miUionths. 
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Read and analyze the following fractions: — 

10 4. 7.17. 45. 72. 48 . 84 .45« 

n30. 67. 9 5 . 46. 7.% . 175. 436. 780 

19 467. 536. 10000. ,75^ . 6007 
^'" 53ff^ 248 f 7S J lUOOO^ 3007* 

IQ 160. 436. 13785. 160072. lOOQQl 
^^' Z3T > VT-2J 47fi5ff> 476000^ 200002' 

Fractions are distinguished as Proper and Improper, 

170. A Proper Fraction is one whose numerator is less than 

its denominator; its value is less than the unit 1. 

] 71. An Improper Fraction is one whose numerator equals 

or exceeds its denominator; its value is never less than the unit 1. 

NoTKS. — 1. The value of a proper fraction, always being less than a anit, ean 
only be expressed in a fractional form , hence, its name. 

2. Tlie value of an improper fraction, always being equal to, or greater than 
a unit, cun always be expressed in some other form; hence its name. 

173. A Mixed Number is a number expressed by an integer 
and a fraction. 

173. Since fractions indicate division, (108, II), all changes 
in the terms of a fraction will affect the value of that fraction ac- 
cording to the laws of division ; and we have only to modify the 
language of the General Principles of Division, by substituting 
the words numerator, denominator, and fraction, or valrie of the 
fraction, for the words dividend, divisor, and quotient, respectively, 
and we shall have the following 

GENERAL PRINCIPLES OP FRACTIONS. 

174:. Prin. I. Multiplying the numerator multiplies the 
fractitm, and dividing the numerator divides the fraction. 

Prin. II. Multiplying the denominator divides the fraction, 
and dividing the denominator multiplies the fraction. 

Prin. III. Multiplying or dividing both terms of the fraction 
hy the same number, does not alter the value of the fraction. 

VtS. These three principles may be embraced in one 

general law. 

A change in the numerator produces a like change in the 
vahie of the fraction ; but a change in the denominator procfwcci 
an opposite change in the value of tlie fra/ction. 
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REDUCTION. 

176. The Bednetion of a fraction is the process of changing 
its terms, or its form, without altering its value. 

CASE I. 

177. To reduce fractions to their lowest terms. 

A fraction is in its lowest terms when its numerator and denomi- 
nator arc prime to each other; that is, when both terms have no 
common divisor. 

I. Reduce the fraction j^j to its lowest terms. 

OPERATION. Analysis. Dividing both terms of 

r> ^13^4 the fraction by the same number does 

Qj. not alter the value of the fraction, 

15") fio SB i (^'^^J ^^^)» hence, we divide both 

^^^^ ^ terms of j%% by 5', and both terms of 

the result, ^f, by S, and obtain 4 for the final result. As 4 and 7 are 
prime to each other, the lowest terms of /j- are ^. 

Instead of dividing by the factors 5 and 3 successively, we may 
divide by the greatest common divisor of the given terms, and reduce 
the fraction to its lowest terms at a single operation. Hence, the 

Rule. Cancel or reject all /actors common to both numerator 
and denominator. Or, 

Divide both terms by their greatest common divisor, 

EXAMPLES FOR PRACTICE. 

1. Reduce -^^j^ to its lowest terms. Ans. f 

2. Reduce || to its lowest terms. Ans. |. 

3. Reduce i§| to its lowest terms. An8, |. 

4. Reduce jYs ^ ^^ lowest terms. Ans, |. 

5. Reduce ^y to its lowest terms. Ans. |. 

6. Reduce |g| to its lowest terms. 

7. Reduce ||| to its lowest terms. 

8. Reduce /jy^Ty to its lowest terms. 

9. Reduce 4§|i to its lowest terms. 

10. Reduce |^| to its lowest terms. Ans. ||. 

NoTR. — Consult the factor table. 

II. Reduce y^V? ^ ^^ lowest terms. Ans. ||. 
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12. Reduce |J^| to its lowest terms. Ans. gf . 

13. Reduce t^.l? to its lowest terms. 

o o b 1 

14. Reduce ||]!J to its lowest terms. Ang, j|. 

15. Reduce g^lff, and Iglyf to their lowest terms. 

CASE II. 

178. To reduce an improper fraction to a whole or 

mixed number. 

1. Reduce ^j^ to a whole or mixed number. 

• OPERATION. 

a^y = 297 -J- 12 = 24-9j = 24|. 

Analysis. Since the value of a fraction in integral units is equal 
to the quotient of the numerator divided by the denominator, (168, If) 
we divide the given numerator, 297, by the given denominator, 12, 
and obtain for the value of the fraction, the mixed number 24-^^ •=■ 24}. 
Hence the 

Rule. Divide the numerator hy the denominator. 

Notes. I. When the denominator is aa exact divisor of the namerator, the 
resalt will be a whole number. 

2. In all answers containing fractions, reduce the fractions to their lowest 
terms. 

EXAMPLES FOR PRACTICE. 

1. Reduce ^^ to an equivalent integer. Ana. 16. 

2. Reduce ^^ to an equivalent integer. 

3. Reduce *|^ to a mixed number. Awl 17 J. 

4. Reduce y/ to a mixed number. Ans. 26|^. 

5. Reduce ^^^ to a mixed number. Ans. 24^. 

6. Reduce ^^^ to a mixed number. Ans. 17^|. 

7. Reduce ^||* to a mixed number. 

8. Reduce 'f^|^ to a mixed number. Ans. 166|. 

9. Reduce *f §* to a mixed number. 

10. Reduce ^^^ to a mixed number. Ans. 4iJ. 

11. Reduce *f ff * to a mixed number. Ans. 100|. 

12. Reduce I^Uf to a mixed number. 

13. In '^^^^ of a day how many (Jays? Ana. 982| days. 

14. In \y of a dollar how many dollars? Ans. $31j-4g. 

15. If 1000 dollars be distributed equally among 36 men, what 
part of a dollar must each man receive in change ? Ans. J. 
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« 

CASE III. 

170« To reduce a whole number to a fraction having 

a given denominator. 

1. Reduce 37 to an equivalent fraction whose denominator shall 

be 5. 

OPERATION. Analysis. Since in each unit there are 

87 X 5 ^ 185 ^ fifths, in 37 units there must be 37 times 

37 B» i|«, An8. 5 fifths, or 185 fifths = '§*. The nume- 

rator, 185, is obtained in the operation by 
multiplying the whole number, 37, by the given denominator, 5. 
Hence the 

Rule. Multiply the whole number hy the given denominator ; 
take the product for a numerator y under which write the given de* 
nominator, 

NoTR. — A whole nnmber may be reduced to a fractional form by writing 1 
tinder it for a denominator; thus, 9 — t, 

EXAMPLES FOR PRACTICE. 

1. Reduce 17 to an equivalent fraction whose denominator 
shall be 6. Arts. ^%^. 

2. Change 375 to a fraction whose denominator shall be 8. 

3. Change 478 to a fraction whose denominator shall be 24. 

4. Reiluce 36 pounds to ninths of a pound. 

5. Reduce 359 days to sevenths of a day. Ann. ^^f^, 

6. Reduce 763 feet to fourteenths of a foot. Ans, *\^®^. 

7. Reduce 937 to a fractional form. Ans. ^f^. 

CASE IV. 

180. To reduce a mixed number to an improper frac- 
tion. 

1. In 12^ how many sevenths ? 

OPERATION. Analysis. In the whole number 12, there are 

124 12 X 7 sevenths =» 84 sevenths, (Case III), and 

'* 84 sevenths -|- 5 sevenths sa 89 sevenths^ or %f, 

%9 Hence the following 
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Rule. Multiply the uholc number by the denominator of the 
fraction ; to the prodiwt add the numerator j and vnder the sum 
write the denominator, 

EXAMPLES POK PRACTICE. 

1. Reduce 15| to fifths. An». *^-g. 

2. Reduce 24| to an improper fraction. Ans, y. 

3. Reduce 57 f to an improper fraction. 

4. Reduce 356|f to an improper fraction. Ans. •f ^^^ 
6. Reduce 872j*2 to an improper fraction. 

6. Reduce 300^ J^ to an improper fraction. Ans, '^JS^* 

7. Reduce 434^| to an improper fraction. Ant, ^^jp^^' 

8. In 15 J how many eighths ? 

9. In 135^ how many twentieths? Ans, *|9'* 

10. In 43| hushels how many fourths of a hnshel ? 

11. In 760y^^ days how many tenths of a day ? 

CASE V. 

181. To reduce a fraction to a given denominator. 

We have seen that fractions may be reduced to lower terms by 
division. Conversely, 

I. Fractions may be reduced to higher terms by multiplication. 

II. All higher terms of a fraction must be multiples of its 
lowest terms. 

1. Reduce | to a fraction whose denominator is 40. 

OPERATION. Analysis. "We first divide 40, the re- 

40 -4- 8 ass 5 quired denominator, by 8, the denomi- 

3^5 nator of the given fraction, to ascertain 

g ^ 5 ** ^^' if it be a multiple of this term, 8. The 

division shows that it is a multiple, and 
that 5 is the factor which must be employed to produce it. We there- 
fore multiply both terms of f by 5, (174, HI), and obtain JJ, the re- 
quired result. Hence the 

Rule. Divide 'the required denominator by the denominator 
of the given fravtiorij and multiply both terms of the fraction by 
the quotietit. 
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EXAMPLES FOR PRACTICE. 

1. Reduce | to a fraction having 24 for a denominator. 

Ans. ^|. 

2. Reduce ^^ ^ * fraction who»e denominator is 96. 

Aug. f j. 

3. Reduce |^ to a fraction whose denominator is 51. 

4. Reduce j\ to a fraction whose denominator is 78. 

5. Reduce /,^\ to a fraction whose denominator is 3000. 

Ann ^9 6 

6. Chano^e 7| to a fraction whose denominator is 8. 

. 7. Change IQ-j^ to a fraction whose denominator is 176. 

8. Change bj\ to a fraction whose denominator is 363. 

9. Change 36^ to a fraction whose denominator is 42. 

Afu. J|^3. 

CASE VI. 

183. To reduce two or more fractions to a common 
denominator. 

A Common Denominator is a denominator common to two or 
more fractions. 

1. Reduce | and J to a common denominator. 

Analysis. We multiply the terms of the 
OPERATION. £yg^ fraction by the denominator of the second, 

^ ^ " ss l^ and the terms of the second fraction by the 

5x9 denominator of the first, (174, III). This 

Y v^ 5 must reduce each fraction to the same deno- 

q c ^ 45 minator, for each new denominator will be the 

product of the given denominators. Hence the 

Rule. Multiply the terms of each fraction hy the denominators 
of all the other fractions 
NoTB. — Mixed nambers must first be redaoed to improper fraetions. 

EXAMPLES FOR PRACTICE. 

1. Reduce | and § to a common denominator. Ans. jf , 7%. 

2. Reduce f and ^ to a common denominator. 
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3. Reduce |, j^^^ and ^ to a common denominator. 

J„. 72 so AO 
^ns, J201 T20> 120* 

4. Keduce ^, 5| and 1{ to equivalent fractions having a com- 
mon denominator. Ans, ^J, y^, jg. 

5. Reduce j1| and j',^ to a common denominator. 

6. Reduce |, ^ and j'j to a common denominator. 

7. Reduce ^, |y j^^^ and -^^ to a common denominator. 

AnM Tf^^ 1152 899 864 
-^"*- T53ff» TJ38» T5Sff» TJSV 

CA8B VII. 

183.' To reduce fractions to their least common de- 
nominator. 

The Least Common Denominator of two or more fractions is 
the least denominator to which thej can all be reduced. 

184* We have seen that all higher terms of a fraction most 
be multiples of its lowest terms, (181, II). Hence, 

L If two or more fractions be reduced to a common denomi- 
nator, this common denominator will be a common multiple of the 
several denominators. 

II. The least common denominator must therefore be the least 
common multiple of the several denominators. 

1. Reduce |, ^2 ^^^ ts ^ their least common denominator. 



3 , 5 
2 , 2 



OPERATION. Analysis. We first find the least 
12 . . 15 common multiple of the given deno- 
~~T minators, which is 60. This must 
be the least common denominator to 



3x5x2x2=8 60 which the given fractions can be re- 

I s= |§ ^ duced, (II). Reducing each frao- 

JL = |j \. A„g tion to the denominator 60, by Case 

fs = 8% 1 y>y^e obtain J J, J J and ^% for the 

"^ answer. Hence the following 

Rule. I. Find the hast common multiple of the given denom- 
inatorSy for the least common denominator. 

9 o 
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II. Divide this common denominator hy each of iJie given de- 
nominators, ami multipljf each numerator htf the cor respo^i ding 
quotient. Tlie pvftdurts will he the new numerators, 

KoTics. — 1. If th« sevf ral fractioms are not in their lowest terns, tbej sIiooM 
be reduced to their lowest terms before applying the rule. . 

2. When two or more fraetions are reduced to their least common denominator, 
their numerator! and the common denominator will be prime to eaoh other. 

KXAMPL18 FOR PBACTICS. 

1. Reduce I and ^ to their least common denominator. 

2. Reduce |, | and g to their least common denominator. 
8. Reduce {, /^ and |^ to their least common denominator. 

4. Reduce |, | and | to their least common denominator. 

5. Reduce j^, ^} and j| to their least common denominator. 

Anjt Jff 35 26 

JLUS. g^, g^, g^. 

6. Reduce f^ t^s^ §| and -^ to their least common denominator. 

An,a 62 2 4 75 8 
JllUi. ^i^f yj^, Tyg, lyg* 

7. Reduce 2{, ^^, -^^ and {J to their least common denomi- 

nttfnr An» 812 66 25 74 

8. Reduce §^, 2^^ and |j to their least common denominator. 

9. Reduce |§, y^^^'^^ and ^j to their least common denominator. 

'^^**' ?5> i58> ^h- 

10. Reduce -^^j ^Y? ^^^ Wi ^^ their least common denomi- 
nator. ^7W. 2^.^ M|^ ^^o_. 

11. Reduce \^\y ||| and j^Jy to their least common denomi- 
nator. Am, yVy»^, p^j'^, /^^y»^. 

12. Reduce 2^, -^^ and ly*^^ to their least common denominator. 

13. Reduce ygV?) |4ii ^^^ fsli to their least common denom- 
inator. An*. \mih illfSJ. IHi!!- 

14. Reduce 4> H> fi!) st* h ^^^ \i ^ ^^^^' '^^ common 
denominator. ^«». JJIgj, «||j|, . jgg, ^|4g, 4|jj, jj|i j, 

15. Reduce 4, f^, ^5, 5^ and f^^^ to their least common de- 
nominator. 

16. Reduce y^^, ^^^ || ai^d 4^ to their least common denomi- 

nator. ^«»- t%%. t^j. rVV. f «!• 
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ADDITION. 

189* The denominator of a fraction determines the value of 
the fractional unit, (183) ; hence, 

I. If two or more fractions have the same denominator, their 
numerators express fractional units of the same value. 

II. If two or more fractions have different denominators, their 
numerators express fractional units of different values. 

And since units of the same value only can be united into one 
sum, it follows, 

III. That fractions can be added only when they have a com- 
mon denominator. 

1. What is the sum of |, f^ and f^ ? 

OPERATION. 

.+ 5 + 2 _ 12 + 25 + 8 _ , 

Analysis. We first reduce the given fractions to a common deno- 
minator, (III). And as the resulting fractions, ^ J, J ^, and ^^^ have the 
same fractional unit, (I), we add them by uniting their numerators 
into one sum, making JJ = J, the answer. 

2. Add 5|, 32 and 4/3. 



OPERATION. 



Analysis. The sum of the 
integers, 5, 3, and 4, is 12 ; the 
^ + ^ + 7^ ~ ^^ 5 sum of the fractions, J, J, and 

* + « + T2 ° ^3^ JL, is 2/, . Hence, the sum of 

14^^^, Ans, both fractions and integers is 

12 +2^^ = 143V 
186. From these principles and illustrations we derive the 
following general 

Rule. I. To add fractions. — When necessary, reduce tM frac- 
tions to their least common denominator ; then add the numerators 
and place the sum over the common denominator, 

II. To add mixed numbers. — Add the integers and fractions 
sepnratelf/, avd then add their sums. 

Note.— All fractional results should be reduced to their lowest terms, and if 
improper fraotiona, to whole or mixed numberb. 
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EXAMPLES roa PRACTICE. 



1. What is the sum of j\, /j, t»2 a°<^ H ^ ^^- 2f 

2. What is the sum of j |, y^j, f'y and /j ? J.iw. 1|. 

3. What is the sum of 2*j, j®], ^f and ^f ? 

4. What is the sum of Tj J, Hh 2 J J, 5| J and 4|| ? 

Jns. 28f 

5. What is the sum of 87^,, 12|2, I3|j; and f | ? 

6. Add f , I and J. 

7. Add I, ;}, if and ^V ^rw. 2,V 
8 Add J, I and y*^. 

9. Add ,^2, II and j^. ^n«. 1^§. 

10. Add J, }, ji and Jf . jin«. 2||. 

11. Add I, ji, i|, il and if ^«, 4/^V. 

12. Add 3^, 4| and 2-^23. 

13. Add 16^2 and 24 J^. An$. 40/^. 

14. Add 1^, 2|, 3|, 4} and 5|. 

15. Add 4y\, S^^j and 2,V Ant, 14lf 

16. Add ^, ;J, jKj and y',y. ^jw. |1. 

17. Add i, I, ,2^ and /^. 

18. Add i, |, -r\, TH a°<i J?- ^w«. Iff. 

19. Add,}, /;j, jfi^andf. 

20. Add 41}, 105|, 300|, 241| and 472f Ans. llOlff 

21. Add 4|, 21 ly-V, 22^, 5/5, 7|, 4} and 6|. 

22. Four cheeses weighed respectively 36|, 42|, SOj'^ and 51| 
pounds; what was their entire weight? Ans. 169|2 pounds. 

23. What number is that from which if 4| be taken, the re- 
mainder will be 3||? Ans. S^ 

24. What fraction is that which exceeds j\ by -^ ? 

25. A beggar obtained ^ of a dollar from one person, J fi-om 
another, ^ from another, and -^^ from another ; how much did he 
get from all ? 

26. A merchant sold 46| yards of cloth for J127y\, 64}4 yards 
for $226|, and 76| yards for ?312| ; how many yards of cloth did 
he sell, and how much did he receiye for the whole ? 

Ans, 187|J yards, for $666i|. 



SUBTRACTION. 101 

SUBTRACTION. 

187* The process of subtracting one fraction from another is 
based upon the following principles : 

I. One number can be subtracted from another only when the 
two numbers have the same unit value. Hence, 

II. In subtraction of fractions, the minuend and subtrahend 
must have a common denominator, (185^ I). 

1. From I subtract |. 

OPERATION. Analtsis. Reducing the 

4 2__i2^io— _ 2 given fractions to a common 

denominator, the resulting 
fractions jf and [^ express fractional units of the same value, (185, 
I). Then 12 fifteenths less 10 fifteenths equals 2 fifteenths = /$, the 
answer. 

2. From 238| take 24 1. 

OPERATION. Analysis. We first reduce the frao- 

2381 _- 238A tional parts, ^ and f, to the common 

245 ^ 24i® denominator, 12. Since we cannot 

^ i2 take }| from j% we add 1 = ff , to y\, 

213 j^2 Ans, • making J |. Then, || subtracted from 
■f I leaves ^^ ; and carrying 1 to 24, the integral part of the subtrahend, 
(73, II), and subtracting, we have 213y'^ for the entire remainder. 

188. From these principles and illustrations we derive the 
following general 

Rule. I. To subtract fractions. — When necessary, reduce the 
fractions to their least common denominator. Subtract the nume- 
rator of the subtrahend from the numerator of the minuend, and 
place the difference of the new numerators over the common denom" 
inator. 

II. To subtract mixed numbers. — Reduce the fractional parts 
to a common denominator, and- then subtract the fractional and 
intcgi-al parts separately. 

NoTB. — We mny reduce mixed numbers to improper frnctiong, nnd subtract 
by the riilc fur fructionsi. But this method generally imposes the useless labor 
of reducing integral numbers to fractions, and fractions to integers again. 

9* 



102 FRACTIONS. 

EXAMPLES roa PRACTICE. 

1. From /^ take j^. Ans. yY 



ns. 



?• 



1 1 



2. From |J take |J. ^ 

3. From f^ take 3^. 

4. From | take |. -4rw. 5^. 
5 From | take ^'^u. 

6. From | j take ^j. Ans, |f 

7 From -j^ take Jj. -4n*. y\. 

8. From H take J§. -4n5. y'^. 

9. From .fj take y'^ 

10. From y^^ take ^5. Ans. ||. 

11. From g\ take y^^. Ans. ^J^. 

12. From ^% take /^ 

13. From 16| take 7J. Ans. 9|. 

14. From 36^^ take 8^}. Ans. 27|. 

15. From 25y^^ subtract 14 j|. 

16. From 7o subtract ^. Ans. 7O4. 

17. From 18| subtract 5|. 

18. From 26^\ subtract 25 j|. 

19. From 28Jf subtract 3y\. Ans. 24j|. 
20 From 78/5 subtract 32|. 

21. The sum of two numbers is 26j, and the less is 7^^ ; what 
is the greater? -4ns. 19^^. 

22 What number is that to which if you add I84, the sum 
will be 97f ? 

23. What number must you add to the sum of 126^ and 240|^ 
to make 560|? Ans. 193|J. 

24. What number is that which, added to the sum of ^, y'^j, 
and y'5, will make ||? Ans. ^^. 

25. To what fraction must | be added, that the sum may be | ? 
26 From a barrel of vinegar containing 31} gallons, 14 J gallons 

were drawn ; how much was then left ? Ans. 16f gallons. 

27. Bought a quantity of coal for J140t, and of lumber for 
J456}. Sold the coal for ?775 J, and the lumber for 9^16j% ; how 
much was my whole gain ? Ans. (694||. 
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THEORY OF MULTIPLICATION AND DIVISION OF FRACTIONS. 

180. In multiplicatioii and division of fractionSi the variouB 
operations may be considered in two classes : 

1st. Multiplying or dividing a fraction. 

2d. Multiplying or dividing by a fraction. 

100. The methods of multiplying and dividing iratotions may 
be derived directly from the General Principles of • Fractions^ 
(iy4:) ; as follows : 

I. To multiply a fraction. — Multiply iU numerator or divide its 
denominator J (ITA, L and II), 

. II. To divide a fraction. — Divide its numerator or multiply its 
denominator, (ITA, I. and II). 

GENERAL LAW. 

III. Perform the required operation upon the numerator^ or the 
opposite upon the derumiinatory (IT^, III). 

lOL The methods of multiplying and dividing hy a fraction 
may be deduced as follows : 

1st. The value of a fraction is the quotient of the numerator 
divided by the denominator (108, I)- HencC; % 

2d. The numerator alone is as many times the value of the 
fraction, as there are units in the denominator. 

3d. If, therefore, in multiplying by a fraction, we multiply by 
the numerator, this result will be too great, and must be divided 
by the denominator. 

4th. But if in dividing by a fraction, we divide by the nume- 
rator, the resulting quotient will be too small, and must be multi- 
plied by the denominator. 

Hence, the methods of multiplying and dividing by a fraction 
may be stated as follows : 

I. To multiply by a fraction. — Multiply by the numerator and 
divide by the denominator, (3d). 

IL To divide by a fraction. — Divide by the numerator ojnd mvlr 
iivly by the denominator^ (4th). 
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aENSIUL LAW. 

III. Perform ike required operation ly the nvmenxtor and the 
opposite hjf the denominator. 

MULTIPLICATION. 
199. 1. Multiply /j by 4. 

nBST OPERATION. 



/2X4 



f3 = ii 



8KCONI> OPIKATION. 



Analysis. In the first operar 
tion, we multiply the fraction 
by 4 by multiplying its nume- 
rator by 4; and in the second 
operation, we multiply the frac* 
tion by 4 by dividing its denom- 
inator by 4, (190, I or III). 

In the third operation, we ex- 
press the multiplier in the form 
of a fraction, indicate the mul* 
tiplication, and obtain the result by cancellation. 

2. Multiply 21 by 4. 



THIRD OPSBATION. 

5 4 

>)» i' 

8 



I 



If 



FIRST OPERATION. 

21 X 4 = V =* 12 



Analysis. To multiply by 4» 
we must multiply by 4 and di- 
vide by 7, (191, I or III). 

In the first operation, we first 
multiply 21 by 4, and then di- 
vide the product, 84, by 7. 

In the second operation, we 
first divide 21 by 7, and then 
multiply the quotient, 3, by 4. 

In the third operation, we ex- 
press the whole number, 21, in 
the form of a fraction, indicate the multiplication, and obtain the 
result by cancellation. 



SECOND 


OPERATION. 


21x4 = 


3x4 = 12 


THIRD 


OPERATION. 


3 




^^X 

1 ^ 


^- 



3. Multiply y\ by |. 

FIRST OPERATION. 
lirtRtep, y\ X 7 = 11 
2d .tep, II -^ 8 = -^f^ 



35 
TT2 



■f^ Am. 



Analyses. To multiply by 
|, we must multiply by 7 and 
divide by 8, (191, I or III). 
In the first operation, we muL 
tiply j\ by 7 and obtain f| ; 
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SECOND OPEEATION. we then divide ff by 8 and obtain 

j^ X I = jVj =■ y*0 Ai* wbich reduced gives /,, the 

required product. Iti the second 

THIRD OPERATION. .. ... ., U 

operation we obtain the same result 

_lL ^ ^„. 6 by multiplying the numerators to- 

Ap " gether for the numerator of the pro- 

'^ duct, and the denominators together 

for the denominator of the product. In the third operation, we indiccUe 

the multiplication, and obtain the result by cancellation. 

103. From these principle» and illostrations we derive the 
following general 

. Rule. I. Reduce aU integers and mixed numbers to improper 

/ractions. 

•II. Multiply together the numerators /or a new numerator, and 

the denominators /or a new denominator. 

Notes. — 1. Cancel all factors common to numerators and denominators. 
2. If a fraction be multiplied by its denominator, the product will be th« 
numerator. 

EXAMPLES FOB PRACTICE. 

1. Multiply I by 8. Ans, 2| 

2. Multiply I by 27, -^^ by 4, and /^ by 9. 

3. Multiply ^\ by 15. Ans, |. 

4. Multiply 8 by |. Ans. 6. 

5. Multiply 75 by y^, 7 by 3«p 756 by |, and 572 by ^^. 

6. Multiply 4 by |. 

7. Multiply 11 by ff, and if by 4^. 

8. Multiply y\ by ^ and ^% by U- 

9. Multiply 24 by 3|. Ans. 10. 
. 10. Multiply If by 1||. Ans. 2^. 

11. Multiply -p9y by 2^ |. 

12. Find the value of f X 

13. Find the value of | X 

14. Find the value of |^ X ^^ X |?|. 

15. Find the value of 2| x 24 x t\ X ^Jg X 1/^ X 26i. 

Ans. 2. 

16. Find the value of y\ x ij X 4| X 15 X iV 

17. Find the value of j\% x h5t5 X W- Au%» -^\, 



1 X A X J. 


^n«. 


3\ 


i X ^f X j\ X 4i- 


-4««. 


1 
T5 
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18. Find Ac value of (4^ X J) + If X (51 — ^)- 

19. Find the value of 28 + (7| — 2|) X | X (| + i). 

NoTK 3. — The word of between fractions is eqniralent to the sign of multi- 
plication; and Bueh an •xpresaion ii sometimes called a com/>oun(j/racCtoii. 

Find the values of the following indicated products : — 
" 20. 4 of J of |. Am. f . 

21. f of J of 2«j. Aa%. y\j. 

22. I of A of f 

23. Ii of /j of If of \\. Am. ,«^. 

24. i of I of I of I of I of 4 of g of I of T»^. 

In the following examples^ cancellation may be employed by the 
aid of the Factor Table. 

25. What is the value of m x jf^ j X §|Jf ? Ans. j%\. 

26. What is the value of ||§| x ||§i X Jf f 5 ? Ans. ^. 

27. What is the value of Jfjf X ||?| X H^f ? 

J/io 13031 

28. What will 7 cords of wood cost at $3| per cord ? 

Ans. $25|. 

29. What is the value of (|)» X 1? X (J)*? Ans. jui^^. 

30. If 1 horse eat J^ of a bushel of oats in a day, how many 
bushels will 10 horses eat in 6 days ? Ans. 25^. 

31. What is the cube of 12J ? 

32. At $9 J per ton, what will be the cost of ^ of | of a ton of 
hay? Ans. $4. 

33. At $-^^ a bushel, what will be the cost of 1| bushels of 
corn ? 

34. When peaches are worth $g P®^ basket, what is ^ of a 
basket worth ? 

35. A man owning | of 156| acres of land, sold ^ of | of his 
share; how many acres did he sell? Anx. 47. 

36. What is the product of (|)» X (|)» X (j^Y X (3^)*? 

Ans. «||. 

37. If a family consume IJ barrels of flour a month, how many 
barrels will 6 families consume in 8j®^ months? 

38. What is the product of 150^— (« of 121|+|of 48|j— 75, 
piultiplied by3 X (i of li x 4) — ^\^ Au%. ^4^^^^ 
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lOT 



39. A man at his death left his wife $12,500, which was ^ of 
I of his estate ] she at her death left ^ of her share to her 
daughter ; what part of the father's estate did the daughter re- 
ceive? Ana. II . 

40. A owned | of a cotton faiotorj, and sold | of his share to 
6, who sold ^ of what he bought to C, who sold | of what he 
bought to D ; what part of the whole factory did each then own ? 

Ans. A, /:j ; B, /gj C, V^ ; D, A- 

4L What is the value of ^X^+i of 4^ x (D'+C^i)*— (SJ)'? 

Ans. 3GJJJ. 

DIVISION, 



194, 1. Divide li by S. 



FIRST OPERATION, 



1 -J^S 



7 



SECOND OPERATION, 



25 ~ ^ 



21 
75 



7 
25 



2. Didde 15 by f 

FIRST OPERATION, 

15-^|«5x 7=35 

SECOND OPERATION. 

15-^|«105h-3 = 35 

In the second operation we first 
the product by 3. 

3. Divide ^j by |. 



Analysis. In the first ope- 
ration we divide the fraction by 
3 by dividing its numerator by 
3, and in the second operation 
we divide the fraction by 3 by 
multiplying its denominator by 
3, (190, I or III). 

Analysis. To divide by f , we 
must divide by 3 and multiply 
by 7, {191, II or III), 

In the first operation, we first 
divide 15 by 3, and then mul- 
tiply the quotient by 7. 
multiply 15 by 7, and then divide 



riRST OPERATION, 

irt rt«p, y\ ^ 3 « j\ 

Sd step, ^\ X 5 «. 1^ sa I AnS. 

SECOND OPERATION, 
_4 w5 20 4 



Analysis. To divide by 
f , we must divide by 3 and 
multiply by 5, (191, II or 
III). In the first operation 
we first divide y*j by 3, by 
multiplying the denominar 
tot b^ ^, "W^ >iJtt!^5a. XK»^- 
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THIRD OPERATION. V^7 ^^^ TCSUlt, ^\, hj 5, by 

4 k multipljing the numerator 

jT X 3 "" 1 by 5, giving j J = } for the 

Q required quotient. By in- 

specting this operation, we 
observe that the result, {J, is obtained by multiplying the denomi- 
nator of the given dividend by the numerator of the divisor, and the 
numerator of the dividend by the denominator of the divisor. Hence, 
in the second operation, we invert the terms of the divisor, J, and 
then multiply the upper terms together for a numerator, and the 
lower terms together for a denominator, and obtain the same result a^ 
in the first operation. In the third operation, we shorten the pro- 
cess by cancellation. 

We have learned (107) that the reciprocal of a number is 1 
divided by the number. If we divide 1 by f , we shall have 1 -=- 
I sa 1 X I = §. Hence 

193. The Bedprocal of a Fraction is the fraction inverted. 

From these principles and illustrations we derive the following 
general 

Rule. I. Reduce integers and mixed numbers to improper 
fractions. 

II. Multiply the dividend hy the reciprocal of the divisor. 

NoTKS. — 1. If the yertieal line be used, the nameratora of the diyidend and 
the denominators of the divisor most be written on the right of the verticaL 

2. Since u compound fraction is an indicated product of sereral fractions, its 
reciprocal may be obtained by inverting eaeh factor of the eomponnd fraction. 

EXAMPLES FOB PRACTIOE. 

1. Divide ^1 by 4. il X i « -,8^, An^. 

2. Divide 1? by 5, and iff by 80. 

3. Divide 10 by 2. Ans. %b. 

4. Divide 28 by |, and 3 by f^. 

6. Divide 56 by If. Ans. 36, 

6. Divide ^| by |. 

X. Divide II by f , if by ^V, and 3| by 5f 

8. Divide 1| by If Ans. If. 

9. Divide m by |f . Ans. If. 
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t 

10. Divide f of f by J of /,. 

OPERATION. Analysis. The dividend, 

•I X § "■ 4 reduced to a simple fraction, 

7 V 5 s is ^ ; the divisor, reduced 

"9 ^ 11 """ IH 

1 X 1 6 ^ I as 1 1 Ans, ^° ^^^® manner, is j\ ; and 

.. i divided by j\ is 1^, the 

«^ ' ^ , . quotient required. Or, we 

/\ ^ /N 7y /N 3 3 ^^y apply the general rule 

directly by inverting both factors of the divisoy . 

NoTB 3. — The seoond method of solution giyen abore hu two advftntAget. 
let, It giyea the aDswer by a single operation ; 2df It affords greater iaoilitjr for 
cancellation. 

11. Divide | of /y by /y of /g, Ans. 1. 

12. Divide /j of j% by J of /^ -4n«. IgJ. 

13. Divide 2^ x 7^ by 3^ x 3^^. 

14. Divide 11 by I X 5^ X 7. 

15. Divide 3;J x 19 by J x 7| X If. Ans. 25. 

16. Divide ^2 X if by ^ X 2 X ^ X || X ^ 

Ans. 3|l. 

17. Divide Hi by J^Vs- ^"'- ^i/^i^- 

18. Divide jVeVr by |i X || X 14- ^n*. if 

19. Divide iX|X|Xjby|x4xix|XTV 

51 

20. What is the value of -r^ ? 

OPERATION, 
f) 1 11 
l2 ^3 11 w 5 6 11 

Analysis. The fractional form indicates division, the numerator 
being the dividend and the denominator the divisor, (168, II) ; hence, 
we reduce the mixed numbers to improper fractions, and then treat 
the denominator, ^/, as a divisor, and obtain the result, IJ, by the 
general rule for division of fractions. 

H V 
NoTB 4. — Expressions like —7 and ~ are sometimes called eomp/eir/rae/ton«. 

5. In the redaction of complex fractions to simple fractions, if either the 
numerator or denominator consists of one or more parts connected by + or — , 
the operations indicated by these signs moet first be performed, and afterward 
the division. 

J 

21. What is the value of |-? Ans. ^. 

10 
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22. What is the value of 4-^-4i ' -«*««• 2- 

::3, What 18 the value of ^ ^/^ f -4w«. 7^, 

24» Reduce '— j— ' to its simplest form. 

ft 2 

25. Reduce ^ ' to its simplest fonxu 

& of I 

26. Reduce ^-' — ^^ to its simplest form. Ans, ||. 

27. If 7 pounds of coffee cost $|, how much will 1 pound cost? 

28. If a boy earn 8| a day^ how many days will it take him to 
earn S6^ ? Ans. 17^, 

29. If I of an acre of land sell for $30, what will an acre sell 
for at the same rate ? Arts, $67^. 

30. At ^ of I of a dollar a pint, how much wine can be bought 
for $j% ? Ans. 2| pints. 

31. If -j^ of a barrel of flour be worth $2 J, how much is 1 
barrel worth ? Ans, ?7f . 

32. Bought J of 4 j cords of wood, for | of j of $30 ; what 
was 1 cord worth at the same rate? Ans, $4j^. 

33. If 235^ acres of land cost *1725|, how much will 125^ 
acres cost? Ans, $918|^f. 

34. Of what number is 26| the | part? Ans, 31^. 

35. The product of two numbers is 27, and one of them is 2| ; 
what is the other ? 

36. By what number must you multiply 16}^ to produce 148| ? 

37. What number is that which, if multiplied by | of | of 2, 
will produce I? Ans. IJJ. 

38. Divide 720 ^ (f x WZ^J) by 4"oJT(^VR) X Q)*. 

39. What is the value of (3^ x (f )* + i of j)" ^ (l7^ — f 

+ §^^)»X5)? 

' nf /'SV V S^ 8 nf .'i' 

40 T^ividp -X^Llli-. — ^ hv-i_-ll_ Ans 22464 
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GREATEST COMMON DIVISOR OP FRACTIONS. 

196. The Greatest Common Divisor of two or more fractions 
is the greatest number which will exactly divide each of thcm^ 
giving a whole number for a quotient. 

NoTB. — The definition of an exact diyisor, (12B), is geneimli and applies to 
fraotioDB as well as to integers. 

107« In the division of one fraction by another the quotient 
will be a whole number, if, when the divisor is inverted, the two 
lower terms may both be canceled. This will be the case when 
the numerator of the divisor is exactly contained in the numerator 
of the dividend^ and the denominator of the divisor exactly 
contains^ or is a multiple o/y the denominator of the dividend. 
Hence, 

I. A fraction is an exact divisor of a given fraction when its 
numerator is a divisor of the given numerator j and its denominator 
is a multiple of the given denominator. And, 

II. A fraction is a common divisor of two or more given frac- 
tions when its numerator is a common divisor of the given nume^ 
rators, and its denominator is a common multiple of the given 
denominators. Therefore, 

III. The greatest common divisor of two or more given frac- 
tions is a fraction whose numerator is the greatest common divisor 
of the given numerators^ and whose denominator is the least com* 
tnon multiple of the given denominators, 

1. What is the greatest common divisor of |, j*j, and jj? 

Analysis. The greatest common divisor of 5, 5, and 15, the given 
numerators, is 5. The least common multiple of 6, 12, and 16, the 
given denominators, is 48. Therefore the greatest common divisor 
of the given fractions is ^V» -^nS' (III)> 

Proof. 






-:- ^«g = 4 >- Prime to each ether. 
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108. From these principles and illustrations, we derive the 
following 
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Rule. Fmd the greatest common divisor of the given nume- 
rators for a new numerator^ and the least common multiple of the 
given denominators for a new denominator, THas fraction tctU be 
the greatest common divisor sought, 

NoTR. — Whole imd mixed nnmben matt first be redaoed to improper fractions, 
and all fractiuns to their lowest terms. 

EXAMPLES FOB PRACTICE. 

1. What is the greatest common divisor of }, ^^^ ^^^ 4I ^ 

Ans, ygij. 

2. What is the greatest common divisor of 3^, 1^, and ||? 

3. What is the greatest common divisor of 4, 2|, 2|y and ^j^ ? 

Ans, -^-g, 

4. What is the greatest common divisor of 109^ and 122^ ? 

5. What is the length of the longest measure that can be 
exactly contained in each of the two distances, 18| feet and 57^ 
feet? Ans% 2^ feet. 

6. A merchant has three kinds of wine, of the first 134f gal- 
lons, of the second 128 j gallons, of the third 115^^ gallons; he 
wishes to ship the same in full casks of equal size; what is 
the least number he can use without mixing the different kinds 
of wine I How many kegs will be required ? Am, 59. 

LEAST COMMON MULTIPLE OF FRACTIONS. 

lOO, The Least Common Multiple of two or more fractions is 
the least number which can be exactly divided by each of them, 
giving a whole number for a quotient. 

300« Since in performing operations in division of fractions 
the divisor is inverted, it is evident that one fraction will exactly 
contain another when the numerator of the dividend exactly con- 
tains the numerator of the divisor, and the denominator of the 
dividend is exactly contained in the denominator of the divisor 
Hence, 

I. A fraction is a multiple of a given fraction when its nume- 
rator is a multiple of the given numerator, and its denominator is 
a divisor of the given denominator. And 
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II. A fraction is a common multiple of two or more given frac- 
iiions when its numerator is a common mtdtiple of the given nume" 
ratorsy and its denominator is a common diviMor of the given 
denomiTiators, Therefore, 

III. The least common multiple of two or more given fractions 

is a fraction whose numerator is the lecut common multiple of the 

given numerators, and whose denominator is the greatest common 

divisor of the given denominators, 

NoTR. — The least whole number that will exactly eontaln two or more giren 
fractions in their lowest terms, is the least common multiple of their numera- 
tors, (193, Note 2). 

1. What is the least common multiple of |, j'^^, and || ? 

Analysis. The least common multiple of 3, 5, and 15, the given 
numerators, is 15 ; the greatest common divisor of 4, 12, and 16, the 
given denominators, is 4. Hence, the least common multiple of the 
given fractions is y = 3J, Ans» (III). 

301. From these principles and illustrations we derive the 

following 

Rule. Find the least common multiple of the given numerators 
for a new numerator j and the greatest common divisor of the given 
denominators for a new denominator. This fraction wiU he the 
leccst common multiple sought. 

Note. — Mixed numbers and integers should be reduced to improper fractions, 
and all fractions to their lowest terms, before applying the rule. 

EXAMPLES FOB PRACTICE. 

1. What is the least common multiple of |, -^j^, ||, and ^^^ . 

Ans, 11|. 

2. What is the least common multiple of 5^, ||, and |g ? 

3. What is the least common multiple of 2f |, l^J, and j%% ? 

4. What is the least common multiple of ^, |, |, |, |, ^, |, |, 
and -j9j.? Ans. 2520. 

5. The driving wheels of a locomotive are 15y*5 feet in circum- 
ference, and the trucks 9| feet in- circumference. What distance 
must the train move, in order to hring the wheel and truck in the 
same relative positions as at starting ? Ans. 459^ fe^i. 

10* H 
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PBOMISCUOU8 EXAMPLES. 

1. Change ^ of ^ to an equivalent fraction having 135 for its 
denominator. Ans. r^^^. 

2. Reduce |, J, |, and -{^ to equivalent fractions^ whose denom- 
inators shall be 48. 

3. Find the least common denominator of Ij, f, 2, -^j^, | of |, 

3 of i- ^^ 

4. The sum of ' * and ^^ is equal to how many times 
their difference ? Ans. 2. 

543 ^ ^ ^6 

5. The less of two numbers is z — —j^, and their difference -~ i 

what is the greater number ? Ans, 34j*^^ 

6. What number multiplied by ^ of | X 3§, will produce §| 7 

Ans, |. 

7. Find the value of ?^^ x ^ + (2 + J) -- (3 + 4) 

+ ^^ Arts. 1j\%. 

8. What number diminished by the difference between | and J 
of itself, leaves a remainder of 144 ? A718. 283^. 

9. A person spending ^, |, and ^ of his money, had $119 left; 
how much had he at first? 

10. What will ^ of lOJ cords of wood cost, at 2*^ of $42 per 
cord? Ans. $31^. 

11. There are two numbers whose difference is 25-^^, and one 
number is | of the other ; what are the numbers ? 

Ans, 63| and 89yV 

12. Divide $2000 between two persons, so that one shall have 
5 as much as the other. Ans. $1125 and $875. 

13. If a man travel 4 miles in | of an hour, how far would he 
travel in 1^ hours at the same rate ? Ans, 10 miles. 

14. At $5 a yard, how many yards of silk can be bought for 
$10|? 

15. How many bushels of oats worth $| a bushel, will pay for 
J of a. barrel of flour at $7 j a barrel ? 
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16. If f of a bashel of barley be worth | of a bushel of corn, 
and corn be worth $| per boshel^ how many bushels of barley will 
«15 buy? Ang. 18. 

1 7. If 48 is ^ of some number, what is | of the same number f 

18. If cloth 1 j yards in breadth require 20^ yards in lenn;th to 
make a certain number of garments^ how many yards in length 
will cloth I of a yard wide require to make the same ? 

19. A gentleman owning | of an iron foundery, sold J of his 
share for $2570| ; how much was the whole foundery worth ? 

Am, »5141]. 

20. Suppose the cargo of a vessel to be worth $10,000, and ^ 
of ^ of -j^u of the vessel be worth | of ^ of 1^ of the cargo; what 
is the whole value of the ship and cargo ? Am. $22000. 

21. A gentleman divided his estate among his three sons as fol- 
lows : to the first he gave | of it ; to the second | of the remain- 
der. The difference between the portions of first and second was 
$500. What was the whole estate, and how much was the third 
son's share ? ^^^^ C Whole estate, $12000. 

I Third son's share, $2500. 

22. If 7^ tons of hay cost $60, how many tons can be bought 
for $78, at the same rate ? 

23. If a person agree to do a job of work in 30 days, what part 
of it ought he to do in 16^ days ? Ans. ^^. 

24. A father divided a piece of land among his three sons ; to 
the first he gave 12^ acres, to the second | of the whole, and to 
the third as much as to the other two ; how many acres did the 
third have? Atis, 49 acres. 

25. If I of 6 bushels of wh^at cost $4^, how much will f of 1 
bushel cost? 

26. A man engaging in trade lost | of his money invested, after 
which he gained $740, wheh he had $3500 ; how much did he 
lose? Ans. $1840. 

27. A cistern being full of water sprung a leak, and before it 
could be stopped, | of the water ran out, but | as much ran in at 
the same time ; what part of the cistern was emptied ? 
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28. A can do a certain piece of work in 8 days, and B can do 
the same in 6 days; in what time can both together do it? 

Ans. tS| days. 

29. A merchant sold 5 barrels of flour for 932 i, which was i 
as much as he received for all he had left, at ^ a barrel ; how 
niuny barrels in all did he sell ? J^uf, 18. 

30. What is the least number of gallons of wine, ezpiessed by 
a whole number, that will exactly fill, without waste, bottles con- 
taining cither |, |, j}, or J gallons ? Ans. 60. 

31. A, B, and C start at the same point in the circumference 
uf a circular island, and travel round it in the same direction. A 
makes ^ of a revolution in a day, B -j^, and C /y. In how many 
days will they all be together at the point of starting f 

Ans, 178} days. 

32. Two men are 64 f miles apart, and travel toward each other; 
when they meet one has traveled 5} miles more than the other; 
how far has each traveled ? 

Ans. One 29{ miles, the other 35i miles. 

33. There are two numbers whose sum is Ij^^^, and whose dif- 
ference is § ; what are the numbers ? Ans. | and 3^. 

34. A, B, and C own a ferry boat; A owns j\^ of the boat, 
and B owns -^^ of the boat more than C. What shares do B and 
C own respectively? Ans. B, -f^; C, J|. 

35. A schoolboy being asked how many dollars he had, replied, 
that if his money be multiplied by ||, and ^ of a dollar be added 
to the product, and § of a dollar taken from the sum, this remainder 
divided by -^^ would be equal to the reciprocal of | of a dollar. 
How much money had he ? 

36. If a certain number be increased by If, this sum diminished 
by |, this remainder multiplied by 5|, and this product divided by 
I ij, the quotient will be 7} ; what is the number ? Ans. ||. 

37. If I of I of 3J times any number be multiplied by |, the 
product divided by |, the quotient increased by 4 J, and the sum 
diminished by | of itself, the remainder will be how many times 
the number ? Ans. Q^^^ times. 



NOTATION AND NUMERATION. 117 



DECIMAL FRACTIONS. 

NOTATION AND NUMERATION. 

903. A Decimal Fraction is one or more of the decimal 
divisions of a unit. 

Notes. — 1. The word decimal U derived from the Latin decern, which signi- 
fies ten, 

2. Decimal fractions are commonly called decimal*, 

303* In the formation of decimals, a simple unit is divided 
into ten equal parts, forming decimal units of the first order, or 
tenths, each tenth is divided into ten equal parts, forming decimal 
units of the second order, or hundredths } and so on^ according to 
the following 

TABLB OF DKCIMAL U1IIT8. 

1 single unit equals 10 tenths; 
1 tenth ** 10 hundredths; 

1 hundredth ** 10 thousandths; 
1 thousandth *' 10 ten thousandths, 
etc. etc. 

304* In the notation of decimals it is not necessary to employ 
denominators as in common fractions; for, since the different 
Orders of units are formed upon the decimal scale, the same law 
of local value as governs the notation of simple integral numhers, 
(<I7)) enables us to indicate the relations of decimals by place 
or position. 

' 309* The Decimal Sign (.) is always placed before decimal 
figures to distinguish them frcfm integers. It is commonly called 
the decimal point When placed between integers and decimals 
in the same number, is sometimes called the separatrix. 

300. The law of local value, extended to decimal .units, as- 
signs the first place at the right of the decimal sign to tenths ; 
the second, to hundredths; the third, to thousandths; and so on, 
as shown in the following 



Ilg DECIMALS. 



BKCIMAL HUMKBATION TABLS. 



f6 

d 






•i 'S « S -g •• i .1 :S -g § 9 'S -J 



6732764.573256 

^•^ MMM _"_ «k«hM 

m K^ »4 »4 .. • ^ ^^^ • . fc^ fc^ M 

ooooggS gggooo 
Integers. Decimaln. 

907* The denominator of a decimal fraction, when expressed, 
is necessarily 10, 100> 1000, or some power of 10. By examining 
the table it will be seen, that the number of places in a decimal is 
equal to the number of ciphers required to express its denomi- 
nator. Thus, tenths occupy the first place at the right of units, 
and the denominator of j^^ has one cipher; hundredths in the 
table extend two places from units, and the denominator of -^^j^ 
has two ciphers ; and so on. 

308* A decimal is usually read as expressing a certain number 
of decimal units of the lowest order contained in the decimal. 
Thus, 5 tenths and 4 hundredths, or .54, may be read, fifty-four 
hundredths. For, y^^ -}- y^^ aaa y^^^. 

900* From the foregoing explanations and illustrations we 
derive the following 

PRINCIPLES OF DECIMAL NOTATION AND NUMERATION. 

I. Decimals are governed by the same law of local value that 
governs the notation of integers. 

II. The different orders of decimal units decrease from left to 
nght^ and increase iVom right to left, in a tenfold ratio. 
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III. The value of any decimal figure depends upon the placo 
it occupies at the right of the decimal sign. 

TV. Prefixing a cipher to a decimal diminishes its value ten* 
fold, since it removes every decimal figure one place to the right. 

y. Annexing a cipher to a decimal does not alter its value, 
since it does not change the place of any figure in the decimal. 

YI. The denominator of a decimal; when expressed, is the 
unit, 1, with as many ciphers annexed as there &re places in the 
decimal. 

YII. To read a decimal requires two numerations ; first, from 
units, to find the name of the denominator ; second, towards units, 
to find the value of the numerator. 

310* Having analyzed all the principles upon which the 
writing and reading of decimals depend, we will now present these 
principles in the form of rules. 

RULE FOR DECIMAL NOTATION. 

I. Write the decimal the same oa a whole number, placing 
ciphers in the place o/ vacant orders, to give each significant Jigure 
its true local value. 

II. Place- the decimal point he/ore the first Jigure. 

RULE FOR DECIMAL NUMERATION. 

I. Numerate from the decimal point, to determine the denomi' 
natoT, 

II. Numerate towards the decimal point, to determine the nu- 
merator, 

III. Read the decimal as a whole number, giving it the name 
of its lowest decimal unit, or right h^nd figure. 

EXAMPLES FOR PRACTICE. 

Express the following decimals hy figures, according to the 
decimal notation. 

1. Five tenths. Ans. .5. 

2. Thirty-six hundredths. Ans. .86. 

S. Seventy-five ten-thousandths. Auft. .^^^^^ 
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4. Four hundred ninety-six thousandths. 

5. Three hundred twenty-five ten-thousandths. 

6. One millionth. 

7. Seventy-four ten-millionths. 

8. Four hundred thirty-seven thousand five hundred forty- 
nine millionths. 

9. Three million forty thousand ten ten-millionths. 

10. Twenty-four hundred-millionths. 

11. Eight thousand six hundred forty-five hundred-thousandths. 

12. Four hundred ninety-five million seven hundred five thou- 
sand forty-eight hillionths. 

13. Ninety-nine thousand nine ten-billionths. 

14. Four million seven hundred thirty-five thousand nine hun- 
dred one hundred-millionths. 

15. One trillionth. 

16. One trillion one billion one million one thousand one ten- 
trillionths. 

17. Eight hundred forty-one million five hundred sixty-three 
thousand four hundred thirty-six trillionths. 

18. Nine quintillionths. 

Express the following fractions and mixed numbers decimally : 



105 
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19. j%, Ans. .3. 

20. 

21. 

22- TuS8?JTJ- 
9Q 100004 

OA 7 04 

^*- iTiTiTiJiJiJiTi' 

Kead the following numbers : 

31. .24. 

32. .075. 

33. .503. 

34. .00725. 

35. .40000004. 

36. .0000256. 
57. .0010075, 



25. 46v\j. 



Ans, 46.4. 
26. 20b^^. 

28. 705j555^555ji5. 

29- sooT'cmmv- 



80. 62 
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38. 8.25. 

89. 75.368. 

40. 42,0687. 

41. 8.0074. 

42. 30.4075. 

43. 26.00005. 

44. 100.00000001. 
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REDUCTION. 
CASE I. 

311. To reduce decimals to a common denominator. 

1. Reduce .5^ .24, .7836 and .375 to a common denominabor. 

OPERATION. Analysis. A common denominator must contain 

5000 ^ many decimal places as is equal to the greatest 

2400 number of decimal figures in any of the given dcci- 

.7836 nials. We find that the third number contains four 

.3750 decimal places, and hence 10000 must be a common 

denominator. As annexing ciphers to decimals does 

not alter their value, vre give to each number four decimal places, by 

annexing ciphers, and thus reduce the given decimals to a common 

denominator. Hence, 

B.ULE. Give to each number the game number of decimal 
places, by annexing ciphers. 

NoTRS. — 1. If the numbers be reduced to the denominator of that one of the 
given numbers having the greatest number of decimal places, they will have 
their least common decimal denominator. 

2. An integer may readily be reduced to decimals by placing the decimal 
point after units, and annexing ciphers ; one cipher reducing it to tenths, two 
ciphers to hundredths, three ciphers to thousandths, and so on. 

EXAMPLES FOR PRACTICE. 

1. Reduce .18, .456, .0075, .000001, .05, .3789, .5943786, and 
.001 to their least common denominator. 

2. Reduce 12 thousandths, 185 millionths, 936 billionths, and 
7 trillionths to their least common denominator^ 

3. Reduce 57.3, 900, 4.7555, and 100.000001 to their least 
common denominator. 

CASE II. 

319. To reduce a decimal to a common fraction. 
1. Reduce .375 to an equivalent common fraction. 

^ . ^„ Analysis. Writing the decimal 

OPERATION. ° 

Q7'^ 3 75 3 figures, .375, over the common de- 

.d75 = jQ^jf = g. nominator, 1000, we have jY^V = i- 
Hence, 

11 
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Rule. Omit the decimal pointy and supply the proper denorrn- 
nator. 

EXAMPLES FOR PRACTICE. 

1. Rednce .75 to a common fraction. Ans. |. 

2. Reduce .625 to a common fraction. Ans. |. 

3. Reduce .12 to a common fraction. 

4. Reduce .68 to a common fraction. 

5. Reduce .5625 to a common fraction. 

6. Reduce .024 to a common fraction. Ans, jl^. 

7. Reduce .00032 to a common fraction. Ans, ^ji^?* 

8. Reduce .002624 to a common fraction. Ans. j^^z' 

9. Reduce 13 j to a common fraction. 

OPERATION. 

13' 

NoTB. — The decimal .13^ may properly be called a complex dteimaL 

10. Reduce .574 ^ ^ common fraction. Ans. 1^. 

11. Reduce .66| to a common fraction. Ans. |. 

12. Reduce .444| to a common fraction. 

13. Reduce .024| to a common fraction. Ans. yf J^. 

14. Reduce .984| to a common fraction. 

15. Express 7.4 bj an integer and a common fraction. 

Ans. 7f. 

16. Express 24.74 by an integer and a common fraction. 

17. Reduce 2.1875 to an improper fraction. Ans. ||. 

18. Reduce 1.64 to an improper fraction. 

19. Reduce 7.496 to an improper fraction. Ans. f |J. 

CASE III. 

313. To reduce a common fraction to a decimal. 
1. Reduce | to its equivalent decimal. 

FIRST OPERATION. ANALYSIS. We first anhez 

« «. 6 000 __ 626 _- fi9^ *^« »8^® number of ciphers to 
S ^nt — t^H — •"-'^ i^oth terms of the fraction ; this 

does not alter its value, (174, 
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SECOND OPERATION. Ill) ; we then divide both rc- 

8 ") 6.000 Bulting terms by 8, the signifi- 

T cant figure of the denominator, 

and obtain the decimal denom- 
inator, 1000. Omitting the denominator, and prefixing the sign, we 
have the equivalent decimal, .625. * 

In the second operation, we omit the intermediate steps, and obtain 
the result, practically, by annexing the three ciphers to the nume- 
rator, 5, and dividing the result by the denominator, 8. 

2. Kedace j^^ to a decimal. 

- OPERATION. Analysis. Dividing as in the former ex- 

125 ) 8.000 ample, we obtain a quotient of 2 figures, 24. 

024 But since 3 ciphers have been annexed to the 

numerator, 3, there must be three places in the 

required decimal ; hence we prefix 1 cipher to the quotient figures, 

24. The reason of this is shown also in the following operation. 

3 — 5fiOQ 24 024- 

Ill's — T23ZJ0TJ — IJiJSJi — •"-* 

SM4:. From these illustrations we derive the following 

Rule. I. Annex ciphers to the numerator, and divide hi/ the 
denominator, 

II. Point off as many decimal •places in the result as arc equal 

to the number o/ ciphers annexed, 

NoTE.^-If the division is not exact when a sufficient number of decimal 
figures have been obtained, the sign, +, may bi; nnnexed to the decimal to indi- 
cate that there is still a remninder. When thii* remninder is such that the next 
decimal figure would be 5 or greater than 5, the last figure of the terminated 
decimal may be increased by ], and the sign, — , annei^ed. And in general, + 
denotes that the written decimal is too small, and — denotes that the written 
decimal is too large; the error always being less than one half of a unit in the 
last place of the decimal. 

EXAMPLES FOB PRACTICE. 

1. Reduce | to a decimal. Ans, .75. 

2. Reduce /^ to a decimal. Ans, .3125. 
8. Reduce | to a decimal. 

4. Reduce ^| to a decimal 

5. Reduce j| to a decimal. 

6. Reduce -^-^ to a decimal. Ans. .04. 

7. Reduce 2^/^ to a decimal. Au% SljRi^. 
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8. Reduce 

9. Reduce 

10. Reduce 

11. Reduce 
«L2. Reduce 
18. Reduce 

14. Reduce 

15. Reduce 

16. Reduce 

17. Reduce 

18. Reduce 

19. Reduce 

20. Reduce 



\^ to a decimal. 



3 2 

iiEOJS ^ ^ decimal. 
-^^ to a decimal. 

"iVo ^ * decimal. 
II to a decimal. 
7^ to the decimal form. 
56 ^f to the decimal form. 
32^ to the decimal form. 
.24 A to a simple decimal. 
5.78 ^-§ to a simple decimal. 
.Sy^!^ to a simple decimal. 
^•^ih ^ ^ simple decimal. 
'^^TlSSuiF ^ ^ simple decimal. 



Am, .59375 

Arts, .29167—. 

Ans. .767857+. 

Ans, 7.125. 

Ans. 56.078125. 



Ans. .30088. 
Ans. 4.008. 



ADDITION. 

SIS* Since the same law of local value extends both to the 
right and left of units' place; that is, since decimals and simple 
integers increase and decrease uniformly by the scale of ten, it is 
evident that decimals may be added, subtracted, multiplied and 
divided in the same manner as integers. 

ai6. 1. What is the sum of 4.75, .246, 37.56 and 12.248 ? 

Analysis. We write the numbers so that units of 
like orders, whether integral or decimal, shall stand 
in the same columns ; that is, units under units, tenths 
under tenths, etc. This brings the decimal points 
directly under each other. Commencing at the right 
hand, we add each column separately, carrying 1 for 
every ten, according to the decimal scale ; and in the 
result we place the decimal point between units and tenths, or directly 
under the decimal points in the numbers added. Hence the fol- 
lowing 

Rule. I. Write the numbers so that the decimal points shall 
stand dlrectli/ under each other, 

II. Add as in whole numherSy and place the decimal pointy in 
the result, directly under the points in the numbers added. 



OPERATION. 

4.75 
.246 
37.56 
12.248 

54.804 
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EXAMPLES FOR PRACTICE. 

1. Add .375, .24, .636, .78567, .4637, and .57439. 

Ans. 2.97476. 

2. Add 5.3756, 85.473, 9.2, 46.37859, and 45.248377. 

An$, 191.675567. 

3. Add .5, .37, .489, .6372, .47856, and .02524. 

; 4. Add .46|, .325|, .16343, and .275/5. Am. 1.2296625. 

5. Add 4.6^, 1,S2;^, 5.3784^, and 2.64878|. 

6. Add 4.:J785, 2|, 5|, and 12.4872. Am. 24.9609+.. 

7. What is the sum of 137 thousandths, 435 thousandths, 836 
thousandths, 937 thousandths, and 496 thousandths ? 

Ann. 2.841. 

8. What is the sum of one hundred two ten-thousandths, thir- 
teen thousand four hundred twentj-six hundred thousandths, five 
hundred sixty-seven millionths, three millionths, and twenty-four 
thousand seven hundred-thousandths ? 

9. A farm has five corners; from the first to the second is 34.72 
rods; from the second to the third, 48.44 rods; from the third to 
the fourth, 152.17 rods; from the fourth to the fifth, 95.36 rods; 
and from the fifth to the first, 56.18 rods. What is the whole 
distance around the farm ? 

10. Find the sum of |4j -ii^j tVu» *°^ 1725 ^^ decimals, correct 
to the fourth place. * Ans. .66r9+. 

Note. — In the reduction of each fraction, carry the decimal to at least the 
fifth place, in order to insure accuracy in the fourth place. 

11. A man owns 4 city lots, containing 16 j**^ rods, 15y^^ rods, 
18^ f rods, and 14;j'''g -rods of land, respectively; how many rods 
in all ? 

12. What is the sum of 4^ decimal units of the first order, 2| 
of the second order, 9^ of the third order, and S.^^ of the fourth 
order? Ans. .486929. 

13. What is the approximate sum of 1 decimal unit of the first 

ord^, -^ of a unit of the second order, ^ of a unit of the third 

order, | of a unit of the fourth order, ^ of a unit of the fifth order, 

J of a unit of the sixth order, and ^ of a unit of the seventh order ? 

Ana. .l^y^'^^^W^— . 
11* 
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SUBTRACTION. 
217. 1. From 4.156 take .6783. 



OPERATION. 

4.1560 
.5783 



Analysis. We write the given numbers as in addi- 
tion, reduce the decimals to a common denominator, 
and subtract as in integers. Or, w.e may, in practice, 
omit the ciphers necessary to reduce the decimals to a 
common denominator, and merely conceive them to be 
annexed, subtracting as otherwise. Hence the fol- 
lowing 

1.5777 

Rule. I. Write (he numbers so that the decimal points shaft 
stand d! recti 1/ under each other, 

II. Subtract as in whole numbers^ and place the decimal point 
in the result directly under the points in the given numbers. 



3.5777 
Or, 

4.156 

.5783 



Mtnaend, 
Subtrahend, 



EXAMPLES FOR PRACTICE. 

(!•) (2.) 

.9876 48.3676 

.3598 23.98 



Remainder, .6278 24.3876 

4. From 37456 take 24.367. 

6. From 1.0066 take .15. 

6. From 1000 take .001. 

7. From 36| take 22^|. 

8. From .562 ^^^ -^^lif 

9. From 7^ take 5/^. 



(3.) 

36.5 
35.875632 

.624368 

Ans. 13.089. 

Ans, 999.999. 
Ans. 14.27. 

Ans. 1.7708 -f. 



10. From ||4 take ;j;jf. 

11. From one take one trillionth. Ans. .999999999999. 

12. A speculator having 57436 acres of land, sold at different 
times 536.74 acres, 1756.19 acres, 3678.47 acres, 9572.15 acres, 
7536.59 acres, and 4785.94 acres; how much land has he 
remainiug? 

13. Find the difference between f|||i and Jll^fj correct to 
the fifth decimal place. Ans, 4.17298-|-. 
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318* In multiplication of decimals^ the location of tlie decimal 
point in the product depends upon the following principles : 

1. The number of ciphers in the denominator of a decimal is 
equal to the number. of decimal places^ (909, VI). 

II. If two decimals^ in the fractional form, be multiplied to- 
gether, the denominator of the product must contain as many 
ciphers as there are decimal places in both factors. Therefore, 

IIL The product of two decimals, expressed in the decimal 
form, must contain as many decimal places as there are decimals 
in both factors. 

1. Multiply .45 by .7. 

OPERATION. Analysis. We first multiply 

^g as in whole numbers; then, 

"J since Uie multiplicand has 2 

o-|^ decimal places and the multi- 

plier 1, we point off 2 + 1 = 3 
PROOF. decimal places in the product, 

further illustrated in the proof, 
a method applicable to all similar cases. 

S19« Hence the following 

EuLE. Multiply as in whole numbers, and from the right hand 
of the product point off as many Jigures for decimals as there are 
decimal places in both factors. 

Notes. — 1. If there be not afl muny figures in the prodact as there are deci- 
mals in both factors, supply the deficiency by prefixing ciphers. 

2. To multiply a decimal by 10, 100, 1000, etc., remove the point as man^ 
places to the right as there are ciphers on the right of the multiplier. 

EXAMPLES FOR PRACTICE. 

1. Multiply .75 by .41. Ans. .3075. 

2. Multiply .436 by .24. 

3. Multiply 5.75 by .35. Ans. 2.0125. 

4. Multiply .756 by .025. Ans, .0189. 
6. Multiply 3.784 by 2.475. 
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6. Multiply 7.23 by .0156. Aru, .112788. 

7. Multiply .0075 by .005. Ans. .0000375. 

8. Multiply 324 by .324. 

9. Multiply 75.04 by .225. 

10. Multiply 5 728 by 100. Am. 572.8. 

11. Multiply .36 by 1000. 

12. Multiply .000001 by 1000000. 

13. Multiply .576 by 100000. 

14. Multiply 7| by 5^. An$. 42.626. 

15. Multiply .63^ by 24. 

16. Multiply 4/g by 1^^, Ans. 31.74. . 

17. Find the value of 3-425 x 1.265 X 64. Ans, 277.288. 

18. Find the value of 32 x .57825 x .25. 

19. Find the value of 18.37^ X 5.7 x 1.001. 

Ans, 104.8422375. 

20. If a cubic foot of granite weigh 168.48 pounds, what 
will be the weight of a granite block that •contains 271 cubio 

feet ? 

21. When a bushel of com is worth 2.8 bushels of oats, how 
many bushels of oats must be given in exchange for 36 bushels 
of com and 48 bushels of oats ? Ans. 148.8. 



CONTRACTED MULTIPLICATION. 

330* To obtain a given number of decimal places in 
the product. 

It is frequently the case in multiplication, that a greater number 
of decimal figures is obtained in the product, than is necessary 
for practical accuracy. This may be avoided by contracting each 
partial product to the required number of decimal places. 

To investigate the principles of this method, let us take the two 
decimals .12345 and .54321, and having reversed the order of the 
digits in the latter, and written it under the former, multiply each 
figure of the direct number by the figure below in the reversed num> 
her, placing the products with like orders of units in the same column, 
thus: 
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.12345 direct = 


.12345 


.54321 reversed = 


12345. 




.0UU025 = .00005 X .5 




.000016 = .0004 X .04 




.000009 = .003 X .003 




.000004 - .02 X .0002 




.000001 = .1 X .00001. 



In this operation we perceive that all the products are of the same 
order ; and this must always be, whether the numbers used be frac- 
tional, integral, or mixed. For, as we proceed from right to left in 
the multiplication, we pass regularly from lower to higher orders in 
the direct number, and from higher to lower in the reversed number. 
Hence 

331* If one number be written under another with the order 
of its digits reversed, and each figure of the reversed number be 
multiplied by the figure above it in the direct number, the prod- 
ucts will all be of the same order of units. 

1. Multiply 4.78567 by 3.25765, retaining only 3 decimal 
places in the product 

„,^„ Analysis. Since the product 

OPERATION. ^ „ , . . ^ ^ 

A 7Qf;A7 *°y figure by units is of the 

^^"^9 ^ same order as the figure multi- 

plied, (82, II,) we write 3, the 
units of the multiplier, under 
5, the third decimal figure of 
the multiplicand, and the lowest 
order to be retained in the pro- 
duct ; and the other figures of 
15.589 =h, Ans. ^^ multiplier we write in the 

Inverted order, extending to the left. Then, since the product of 3 
and 5 is of the third order^ or thousandths, the products of the other 
corresponding figures at the left, 2 and 8, 5 and 7, 7 and 4, etc., will 
be thousandths ; and we therefore multiply each figure of the 
multiplier by the figures above and to the left of it in the multipli- 
cand, carrying from the rejected figures of the multiplicand, as fol- 
lows : 3 times 6 are 18, and as this is nearer 2 units than one of the 
next higher order, we must carry 2 to the first contracted product ; 3 
times 5 ^are 15, and 2 to be carried are 17 ; writing the 7 under the 
8, and multiplying the other figures at the left in. tk^ \v!&\i<^iss»s^v:i&^^ 

I 



14357 = 


4785 


X 


3-f 2 


957 = 


478 


X 


2 + 1 


239 = 


47 


X 


5-f 4 


33 = 


4 


X 


7 + 5 


3 = 





X 


6 + 3 
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we obtain 14357 for the first partial product. Then, beginning witli 
the next figure of the multiplier, 2 tiines 5 are 10, which gives 1 to 
be carried to the second partial product ; 2 times 8 are 16« and 1 to be 
carried are 17 ; writing the 7 under the first figure of the former pro- 
duct, and multiplying the remaining left-hand figures of the mul- 
tiplicand, we obtain 957 for the second partial product. Then, 5 
times 8 are 40, which gives 4 to be carried to the third partial pro- 
duct ; 5 times 7 are 35 and 4 are 39 ; writing the 9 in the first column 
of the products, and proceeding as in the former steps, we obtain 239 
for the third partial product. Next, multiplying by 7 in the same 
manner, we obtain 33 for the fourth partial product. Lastly, begin- 
ning 2 places to the right in the multiplicand, 6 times 7 are 42 ; 6 
times 4 are 24, and 4 are 28, which gives 3 to be carried to the fifth 
partial product ; 6 times is 0, and 3 to be carried are 3, which we 
write for the last partial product. Adding the several partial pro- 
ducts, and pointing off 3 decimal places, we have 15.589, the required 
product. 

333* From these principles and illustrations we derive the 
following 

KuLE. I. Write the mvlttplier with the order of its figures 
reversed J and with the vnits* place under that figure of the multi- 
plicand which is the lowest decimal to be retained in the product, 

II. Find the product of each figure of the multiplier hy the 
figures above and to the left of it in the multiplicand, increasing 
each partial product hy a« many units as would have been carried 
from the rejected part of the multipliicandy and one more when the 
highest figure in the rejected part of any product is b or greater 
than 6 ; and write these partial products with the loudest figure of 
each in the same column, 

III. Add the partial products y and from the right hand of the 
result point off the required number of decimal figures, 

NoTKS. — 1. In ohtnining the uoinber to be carried to each contracted partial 
product, it \e penerally necessary to multiply (mentally) only one figure at the 
risrht of the figure above the multiplying figure; but when the figures are large, 
the multiplication should commence at lenst two places to the right. 

2. Observe, that when the number of units in the highest order of the rejected 
part of the product is between 6 and 16, carry 1 j if between 16 and 25 carry 
2 ; if between 25 and 35 carry 3 ; and so on. 

3. There is always a liability to an error of one or two units in the last place ; 
jind as the answer may be either too great or too small by the amount of this 
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error, the vneertaiaty may be indicft(«d by the doable aign, ±, reid, plu9, or 
minut, and placed after the product. 

4. When the number of decimal places in the multiplicaad Is less than the 
number to be retained ia the product, supply the deflolency by annexing ciphers. 

EXAMPLES FOR PRACTICE. 

1. Multiply 236.45 by 32.46357, reUining 2 decimal places, 
and 2.563789 by .0347263, retaining 6 decimal pkoes in the 
product. 

OPXRATIOir, OPXRATION. 

236.450 2.563789 

75364.23 862 7430. 

709350 76914 

47290 10255 

9458 1795 

1419 51 

71 15 

12 1 



2 ,089031 



7676.02 zfc 

2. Multiply 36,275 by 4.3678, retaining 1 decimal place in the 
product Ans. 158.4 zfc. 

3. Multiply .24367 by 36.75, retaining 2 decimal places in the 
product, 

4. Multiply 4256.785 by ,00564, rejecting all beyond the third 
decimal place in the product. Ans. 24.008 db. 

5. Multiply 357.84327 by 1,007806, retaining 4 decimal places 
in the product. 

6. Multiply 400.756 by 1.367583, retaining 2 decimal places in 
the product. Ans, 548.07 ±. 

7. Multiply 432,5672 by 1.0666666, retaining 3 decimal places 
in the product 

8. Multiply 48,4367 by 2/,^, extending the product to three 
decimal places, Ans. 103,418 dz. 

9. Multiply 7 jf 5 by 3|||, extending the product to three 
decimal places. 

10, The first satellite of Uranus moYea *m Wa QiAJ\\,\^!^^^ -V 
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degrees in 1 day; find bow many degrees it will moTe in 2.52085 
dayS; carrying the answer to two decimal places. 

Ans. 360.00 degrees. 

11. A gallon of distilled water weighs 8.33888 ponnds ; how 
many pounds in 35.8756 gallons 7 Ans. 299.16 =b pounds. 

12. One French metre is equal to 1.09356959 English yards; 
how many yards in 478.7862 metres. Ans, 523.58 it yards. 

13. The polar radius of the earth is 6356078.96 metres, and the 
equatorial radius, 6377397.6 metres; find the two radii, and their 
difference, to the nearest hundredth of a mile^ 1 metre being equal 
to 0.000621346 of a mile. 

DIVISION. 

333. In division of decimals the location of the decimal 

point in the quotient depends upon the following principles : 

I. If one decimal number in the fractional form be j^iyided by 
another also in the fractional form, the denominator of the quotient 
must contain as many ciphers as the number of ciphers in the de- 
nominator of the dividend exceeds the number in the denominator 
of the divisor. Therefore, 

II. The quotient of one number divided by another in the deci- 
mal form must contain as many decimal places as the number of 
decimal places in the dividend exceed the number in the divisor. 

1. Divide 34.368 by 5.37. 

OPERATION. Analysis. We first divide as 

c OT N oA oao / a A in whole numbers ; then, since the 

0.67 ; i54.3b8 (0.4 J- -J J u o J • 1 1 J 

Q2 09 aividend has 3 decimal places and 

— — the divisor 2, we point off 3 — 2 

J: r^^ = 1 decimal place in the quotient, 

(II). The correctness of the work 

~ -^ is shown in the proof, where the 

PROop. dividend and divisor are written as 

3_4 lj 6 8 V 1 J 6 4 .. fi 1 commou fractions. For, when we 
1^00 ^ ^^7 — lU — "-^ have canceled the denominator of 

the divisor from the denominator 
of the dividend, the denominator of the quotient must contain as 
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many ciphers as the number in the diWdend ezoeedB those in the 

divisor. 

334. Hence the following 

BuLE. Divide a 8 in whole numbers^ and from the right hand 
of the quotient point off as many places for decimals as the decimal 
places in the dividend exceed those in the divisor. 

Notes. — 1. If the number of figures in the quotient be less than the excess of 
the decimal placejB in the dividend over those in the divisor, the defioiencj must 
be supplied by prefixing ciphers. 

2. If there be a remainder after dividing the dividend, annex ciphers, and 
continue the division : the ciphers annexed are decimals of the dividend. 

3. The dividend should always contain at least as many decimal places as the 
divisor, before commencing the division ; the quotient figures will then be inte- 
gers till all the decimals of the dividend have been used in the partial dividends. 

4. To divide a decimal by 10, 100, 1000, etc., remove the point as many places 
to the left as there are ciphers on the right of the divisor. 



EXAMPLES EOB 


PRACTICE. 


1. Divide 9.6188 by 3.46. 


Ans, 2.78. 


2. Divide 46.1976 by 54.35. 


Ans, .85. 


3. Divide .014274 by .061. 


Ans. .234. 


4. Divide .952 by 4.76. 




5. Divide 345.15 by .075. 


Ans. 4602. 


6. Divide .8 by 476.3. 


Ans. .001679+. 


7. Divide .0026 by .003. 




8. Divide 3.6 by .00006. 


Ans, 60000. 


9. Divide 3 by 450. 




10. Divide 75 by 10000. 




11. Divide 4.36 by 100000. 




12. Divide .1 by .12. 




13. Divide 645.5 by 1000. 





14. If 25 men build 154.125 rods of fence in a day^ how much 
does each man build ? 

'15. How many coats can be made from 16.2 yards of cloth, 
allowing 2.7 yards for each coat ? 

16. If a man travel 36.34 miles a day, how long will it take 
him to travel 674 miles? Ans. 18.547+days. 

17. How many revolutions will a wheel 14.25 feet in circum- 
ference make in going a distance of 1 mile ox ^^%Q ^%^\t1 

12 
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CONTRACTED DIVISION. 

ftfiS. To obtain a given number of decimal places in 
the quotient. 

Id division, the products of the divisor by the several quotient 
figures majbe contracted, as in multiplication, by rejecting at each 
step the unnecessary figures of the divisor, (330)' 

1. Divide 790.765197 by 32.4687, extending the quotient to 
two decimal places. 

COHMOX METHOD. 

82.4687 ) 790.7 55198 ( 24.35 



FIRST CONTRACTED MBTHOD. 


32.4687 ) 790.755197 ( 24.35 
649 4 


1413 


129 9 


114 


97 


17 


16 


1 


SECOND CONTRACTED MBTBOD. 


32.4687 ) 790.755197 


63.42 141 3 


114 


17 


1 



649 3 



74 



141 3 811 

129 8 748 


11 5 0639 
9 7 4061 


17 
16 


65787 
23435 



1|42352 
Analysis. In the first method 
of contraction, we first compare the 
3 tens of the divisor with the 79 
tens of the dividend, and ascertain 
that there will be 2 integral places 
in the quotient ; and as 2 decimal 
places are required, the quotient 
must contain 4. places in all. Then 
assuming the four left hand figures of the divisor, we say 3246 is con- 
tained in 7907, 2 times ; multiplying the assumed part of the divisor 
by 2, and carrying 2 units from the rejected part, as in Contracted 
Multiplication of Decimals, we have 6494 for the product, which sub- 
tracted from the dividend, leaves 1413 for a new dividend. Now, 
since the next quotient figure will be of an order next below the 
former, we reject one more place in the divisor, and divide by 324, 
obtaining 4 for a quotient, 1299 for a product, and 114 for a new divi- 
dend. Continmng this process till all the figures of the divisor ard 
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rejected, we have, after pointing off 2 decimals as required, 24.35 for 
a quotient. Comparing the contracted with the common method, wo 
see the extent of the abhreviation, and the agreement of the corres' 
ponding intermediate results. 

In the second method of contraction, the quotient is written with 
its first figure under the lowest order of the assumed divisor, and the 
other figures at the left in the reverse order. By this arrangement, 
the several products are conveniently formed, by multiplying each 
quotient figure by the figures above and to the left of it in the divisor, 
by the rule for contracted multiplication, (222), and the remainders 
only are written as in (112). 

S36« From these illustrations we derive the following 

ErULE. I. Compare the highest or left hand figure of the divisor 
with (he units of like order in the dividend, and determine hoto 
many figures will be required in the quotient* 

II. For the first contracted divisor, take as many significant 
figures from the left of the given divisor as there are pUbces re- 
quired in the quotient ; and at each subsequent division reject one 
place from the right of the last preceding divisor, 

III. In multiplying by the several quotient figures, carry from, 
the rejected figures of the divisor as in contracted multiplication. 

Notes. — 1. Supply ciphers, at the right of either divisor or dividend, when 
necessnry, before commeDcing the worlc. 

2. If the first figure of the quotient is written under toe lowest assumed figure 
-of the divisor, and the other figures at the left in the inverted order, the several 
products will be formed with the greatest convenience, by simply multiplying 
each quotient figure by the figures above and to the left of it in the divisor. 



EXAMPLES FOR PRACTICE. 

1. Divide 27.3782 by 4.3267, extending the quotient to 3 deci- 
mal places. A718. 6.328 db. 

2. Divide 487.24 by 1.003675, extending the quotient to 2 
decimal places. 

3. Divide 8.47326 by 75.43, extending the quotient to 6 deci- 
mal places. 

4. Divide .8487564 by .075637, extending the quotient to 3 
decimal places. A-nA^W^iST^-^cu 
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6. Divide 478.325 by 1.43§, extending the quotient to 3 deci- 
mal places. Ans. 332.942 ±. 

6. Divide 8972.436 by 756.3462, extending the quotient to 4 
decimal places. 

7. Divide 1 by 1.007633, extending the quotient to 6 decimal 
places. An^ .992425 zfc. 

8. Find the quotient of .95372843 divided by 44.736546, true 
to 8 decimal places. 

9. Reduce |^ J| to a decimal of 4 places. Ans, .7448 ±. 

CIRCULATING DECIMALS. 

337* Common fractions can not always be exactly expressed in 
the decimal form ; for in some instances the division will not be 
exact if continued indefinitely. 

338« A Finite Decimal is a decimal which extends a limited 
number of places from the decimal point. 

330. An Infinite Decimal is a decimal which extends an 
unlimited number of places from the decimal point. 

330« A Circulating Decimal is an infinite decimal in which 
a figure or set of figures is continually repeated in the same order; 
as .3333+, or .437437437+. 

331. A Eepetend is the figure or set of figures continually 
repeated When a repetend consists of a single figure, it is in- 
dicated by a point placed over it; when it consists of more than 
one figure, a point is placed over the first, and one over the last 
figure. Thus, the circulating decimals .55555+ and .324324324+ . 
are written, 5 and .324. 

333* A repetend is said to be expanded when its figures are 
continued in their proper order any number of places toward the 
right; thus, .24, expanded is .2424+, or .242424242+. 

333. Similar Eepetends are those which begfn at the same 
decimal place or order; as .37 and .5, .24 and .375, 1.56 and 24.3. 

334. Conterminous Eepetends are those which end at the 

. ... .a 

same decimal place or order; as .75 and 1.53, .567, and 3.245. 

NoTK. — Two or more repetends are Similar and Conterminout when they begin 
and etifi at the sanae decimal places or orders. 
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S3S. A Pnre Cironlatiiig Deeimal is one which contains no 

• • • 

figures but the repetend; as .7, or .704. 

336. A Mixed Circulating Decimal is one which contains 
other iigureS; called finite pictces, before the repetend ; as .64, or 

a • 

.018245, in which .5 and .01 are the finite places. 

PROPERTIES OP FINITE AND CIRCULATING DECIMALS. 

337. The operations in circulating demmals depend upon the 
following properties. 

NoTR. — 1. The coronion fractions referred to tre nnderstood to he proper frac- 
tions, in their lowett terma. 

I. Every fraction whose denominator contains no other prime 
factor than 2 or 5 will give rise to a finite decimal; and the num- 
ber of decimal places will be equal to the greatest number of equal 
factors, 2 or 5, in the denominator. 

« 

For, in the reduction, every cipher annexed io the numerator mul- 
tiplies it by 10, or introduces the two prime factors, 2 and 5, and also 
gives 1 decimal place in the result. Hence the division will be exact 
when the number of ciphers annexed, or the number of decimal 
places obtained, shall be equal to the greatest number of equal factors, 
2 or 5, to be canceled from the denominater. 

II. Every fraction whose denominator contains any other prime 
factor than 2 or 5, will give rise to an infinite decimal. 

For, annexing ciphers to the numerator introduces no other prime 
factors than 2 and 5 ; hence the numerator will never contain all the 
prime factors of the denoTninator. 

III. Every infinite decimal derived from a common fraction is 
also a circulating decimal; and the number of places in the 
repetend must be less than the number of units in the denominator 
of the common fraction. 

For, in every division, the number of possible remainders is limited 
to the number of units in the divisor, less 1 ; thus, in dividing by 7, 
the only possible remainders are 1, 2, 3, 4, 5, and 6. Hence, in the 
reduction of a common fraction to a decimal, some of the remainders 
must repeat before the number of decimal places obtained equals the 
number of units in the denominator ; and this will cause the inter- 
mediate quotient figures to repeat. 
12* 
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NoTBS. — 2. It will be foand tbat the number of placet in tbe repetend is always 
equiil tv tbe denominator less 1, or to some factor of this namber. Thuo, the 

repetcnd arising froM ij has 7 — 1*- 6 pUfOei; the repetend arising from |f has 

iif^ - 6 places. 

3. A ptr/ect repetend is one which consists of as many places, less 1, as there 
are units in the denominator of the equivalent fraction. 

4. If the denominator of a fraction contains neither of the factors 2 and 5, it 
will give rifie to a pare repetend. But if a circulating decimal is derived from a 
fraction wh(»se denominator contains either of the factors 2 or 5, it will contain 
as many finite places as the greatest namber of equal factors 2 or 5 in the de- 
nominator. 

lY. If to any number we annex aa many ciphers as there are 
places in the number, or more, and divide the result by as many 
9's as the number of ciphers annexed, both the quotient and re- 
mainder will be the same as the given number. 

For, if we take any number of two places, as 74, and annex two 
ciphers, the result divided by 100 will be equal to 74 ; thus, 

7400 -r- 100 = 74. 

Now subtracting 1 from the divisor, 100, will add as many units 
to the quotient, 74, as the new divisor, 99, is contained times in 74, 
(115, II) ; thus, 

7400 -7- 99 = 74 + } j, or 74J} ; 

that is, if two ciphers be annexed to 74, and the result be divided by 
99, both quotient and remainder will be 74. In like manner, annex- 
ing three ciphers to 74, and dividing by 999, we have 

74000 -^ 999 = 74AV ; 

and the same is true of any number whatever. 

V. Every pure circulating decimal is equal to a common frac- 
tion whose numerator is the repeating figure or figures, and whose 
denominator is as many 9's as there are places in the repetend. 

For, if we take any fraction whose denominator is expressed by 
some number of 9's, as |J, then according to the last property, annex- 
ing two ciphers to the numerator, and reducing to a decimal, we have 
f J = 24J4. In like manner, carrying the decimal two places farther, 
.24 j^ = .2424^1 ; hence, fj = 24. By the same principle, we have 
J =.2 ; ^ == .01 ; /^ = .02 ; ^^^ = .OOl ; J^^ = .324 ; and so on. And 
it is evident that all possible repetends can thus be derived from frac- 
tions whose numerators are the repeating figures, and whose denomi- 
nators are as many 9's as there are repeating figures. 
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NoTC 5. — It follows from the last property, that any fraction from wh!ch a pare 
rcpetend cnn be derived u reducible to a form in which the denominator is some 

number of <J's; thus -^% ^ ^hjioi'i VT"" iM* Thia if troe of eveiy iraolioa 
whuse denominator terminates with 1, 3, 7, or 9. 

VI. Any repetend may be reduced to another equivalent repe- 
tcnd, by expanding it^ and moving either the second point, or 
both points, to the right; provided that in the result they be so 
placed as to include the same number of places as are contained 
in the given repetend, or some multiple of this number. 

For, in every such reduction, the new repetend and the given repe- 
tend, when expanded indefinitely, will give results which are identical. 
Tkiis, .536 = .536536, or .536536536, or .5365, or .53653, or .5365365, 
or .53653653653 ; because each of these new repetends, when ex- 
panded, gives .53653653653653653653+. 

NoTB 6.-^If in any redaction, the new repetend should not contain the same 
number of places, or some multiple of the same number, as the given repetend, 
we should not have, in the expansions, the aame Jiguret repeated in the tarn* 
order, 

REDUCTION. 
CASE I. 

338. To reduce a pure circulating decimal to a 
common fraction. 

1. Heduce .675 to a common fraction. 

OPERATION. Analysis. Since the repetend has 3 

h^k 676 26 places, we take for the denominator of 

the required fraction the number ex- 
pressed by three 9*8, (237, V). Hence, 

Rule. Omit tJie points and the decimal sign, and write the 
figures of the repetend for the numerator of a common fractiony 
and as mant/ 9'« as there are places in the repetend for the de- 
nominator, 

EXAMPLES FOR PRACTICE. 

1. Reduce .45 to a common fraction. Ans, -fj, 

2. Reduce .66 to a common fraction. 

3. Reduce .279 tq a common fraction. Ans, ^j\. 
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4. Reduce .423 to a common fraction. Ans. j^~^j. 

5. Reduce .923076 to a common fraction. Ans, |f . 

6. Reduce .95121 to a common fraction. 

7. Reduce 4.72 to a mixed number. Ans. 4j®j. 

8. Reduce 2.297 to an improper fraction. Ans. ||. 

9. Reduce 2.97 to an improper fraction. Ans. y^^P. 

NoTB. — According to 287, VI, 2.97 = 2.972. 

10. Reduce 15.0 to a mixed number. Ans. 15^1^. 

CASE II. 

330. To reduce a mixed circulating decimal to a 
common fraction. 

1. Reduce .0756 to a common fraction. 

OPERATION. Analysis. Since .756 is equal 

.0756 = -g^^^ = jVj ^ ***» -^756 will be ^j, of J|5, 

^^ V^VV — Til* 

2. Reduce .647 to a common fraction. 

OPERATION. Analysis. Reducing the finite 

.647 a= J* 4 4- ''' P*'* *°^ *^® repetend separately 

g4Q 54 7 to fractions, we have yVff + vh* 

s=s — -— hcTux '^^ reduce these fractions to a 

y U common denominator, we must 

— 640 — 64+7 multiply the terms of the first by 

900 9 ; but the numerator, 64, may 

647 64 be multiplied by 9 by annexing 

^^ 900 1 cipher and subtracting 64 from 

583 - the result, givine — — — — , for 

the first fraction reduced. The 

^^> numerator of the sum of the two 

.647 given decimal. fractions will therefore be 640 

64 finite figures. — 64 + 7 = 583, and supplying 

the common denominator, we have 

jJJ. In the second operation, 

-, Ans, the intermediate steps are omitted. 



'o' 



583 

683 

^^^\ Hence the following 



Rule. I. From th-e given circulating decimal subtract tlie finite 
j?a/'^j and the remainder wHL he the required numerator. 
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II. Write as many 9'« as there are figures in the repetend, with 
as many ciphers annexed as there are finite decimal figures, /or 
the required denominator. 

EXAMPLES FOR PRACTICE. 

1. Beduce .57 to a common fraction. Ans, ||. 

• 

2. Keduce .048 to a common fraction. Aiis. ^y^. 

3. Keduce .6472 to a common fraction. 

4. Beduce .6590 to a common fraction. Ans. ||. 

5. Reduce .04648 to a common fraction. Ans, ■^^^. 
G. Beduce .1004 to a common fraction. 

7. Beduce .9285714 to a common fraction. Ans. ||. 

8. Beduce 5.27 to a common fraction. Ans. ||. 

9. Beduce 7.0126 to a mixed number. Ans. l-^^^> 

10. Beduce 1.58231707 to an improper fraction. Ans. |^|. 

11. Beduce 2.029268 to an improper fraction. 

CASE III. 

S40. To make two or more repetends similar and 

conterminous. 

1. Make .47, .53675, and .37234 similar and conterminous. 

OPERATION. Analysis. The first of 

the given repetends begins 
.47 = .47474747474747 ^ ^^ the place of tenths, the 

.53675 = .53675675675675 v An^. second at the place of thou- 
.37234 = .37234723472347 ) sandths, and the third at 

the place of hundredths; 
and as the points in any repetend cannot be moved to the left over 
the finite places, we can make the given repetends similar, only by 
moving the points of at least two of them to the right. 

Again, the first repetend has 2 places, the second 3 places, and the 
third 4 places ; and the number of places in the new repetends must 
be at least 12, which is the least common multiple of 2, 3, and 4. 
We therefore expand the given repetends, and place the first point in 
each new repetend over the third place in the decimal, and the second 
point over the fourteenth, and thus render them similar and conter- 
minous. Hence the following 
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KuLE. I. Expand the repetends, and place the first i^oint in 
each over the same ord^r in the decimuL 

II. Place the second point so that ea^h new repetend shaM con* 
tain as many plaices as there are units in the least common mul- 
tiple of the number o/ places in the several given repetends. 

NoTR. — Since none of the points can be carried to the leffc, some of them mast 
be earned to the right, so that each repetend shall have at least as many finite 
places as the greatest number in any of the given repetends. 

EXAMPLES FOR PRACTICE. 

• • • • • • • 

1. Make .43, .57, .4567, and .5037 similar and conterminons. 

• • • • • • 

2. Make .578, .37, .2485, and 04 similar an^ conterminous. 

• • . . . . 

3. Make 1.34,4.56, and .341 similar and conterminous. 

• • • • • ■ » 

4. Make .5674, .34, .247, and .67 similar and conterminous. 

5. Make 1.24, .0578, A, and .4732147 similar and conter- 
minons. 

6. Make .7, .4567, .24, and .346789 similar and conterminous. 

7. Make .8, .36, .4857, .34567, and .2784678943 similar and 
conterminous. 

ADDITION AND SUBTRACTION. 

341. The process of adding and subtracting circulating deci- 
mals depends upon the following properties of repetends : 

I. If two or more repetends are similar and conterminous, their 
denominators will consist of the same number of 9*s, with the 
same number of ciphers annexed. Hence, 

II. Similar and conterminous repetends have the same denomi- 
nators and consequently the same fractional unit. 

1. Add .54, 3.24 and, 2.785. 

OPERATION. Analysis. Since fractions can be 

.54 ssx .54444 added only when they have the same 

q o V q f^'ioih fractional unit, we first make the repe- 

'^ . . tends of the given decimals similar and 

2.785 — 2.78527 conterminous. We then add as in finite 

6.57214 decimals, observing, however, that the 

1 which we carry from the left hand 

column of the repetends, must also be added to the right hand column ; 

for this would be required if the repetends were further expanded 

before adding. 
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2. From 7.4 take 2. 7852. 

OPERATION. Analysis. Since one fraction can be subtracted 

7 4444. ^^^™ another only when they have the same frao- 

9 7ftf^9 tional unit, we first make the repetends of the given 

*^'* decimals similar and conterminous. We then sub- 

4.6581 tract as in finite decimals ; observing that if both 

repetends were expanded, the next figure in the 
subtrahend would be 8, and the next in the minuend 4 ; and the sub- 
traction in this form would require 1 to be carried to the 2, giving 1 
for the right hand figure in the remainder. 

3413. From these principles and illustrations we derive the 
following 

Rule. I. When necessary, make the repetends similar and con- 
terminous. 

II. To add ; — Proceed a« in finite decimals, observing to increase 
the sum of the right hand column by as many units as are carried 
from the left hand column of the repetends, 

III. To subtract ; — Proceed as in finite decimals, observing to 
diminish the right hand figure of the remainder by 1, when the 
repetend' in the subtrahend is greater than the repetend of the 
minuend, 

IV. Place the points in the result directly under the points above. 

Note. — When the sum or difference is required in the form of a common frae- 
tion, proceed according to the rule, and reduce the resalt 

e:i^amples for practice. 

1. What is the sum of 2.4, .32, .567, 7.056, and 4.37 ? 

Ans. 14.7695877. 

2. What is the sum of .478, .321, .78564, .32, .5, and .4326 ? 

Ans. 2.8961788070698. 

3. From .7854 subtract .59. Ans, .1895258. 

4. From 57.0587 subtract 27.31. Ans, 29.7455. 

5. What is the sum of .5, .32, and .12 ? Ans, 1. 

6. What is the sum of .4387, .863, ,21, and .3554 ? 

7. What is the sum of 3.6537, 3.135, 2.564, and .53 ? 

8. From .432 subtract .25. Ans, .18243. 

9. From 7.24574 subtract 2.634. Ans, 4.6L 
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10. From .99 subtract .433. ^ Ans, .55656. 

11. What is the sum of 4.638, 8.318, .016, .54, and .45? 



12. From .4 subtract .23. 



Alts. 13|f 
Ans, -j^. 



MULTIPLICATION AND DIVISION. 



343. 1. Multiply 2.428571 by .063. 

Analysis. We first- re- 
duce the multiplicand and 
multiplier to their equiva- 
lent fractions, and obtain 



OPERATION. 

2.428571 = 



17 

7 



.063 



7 



ih 



17 
11J5 



2. Divide .475 by .3753. 



.154 Ans. 



XP and T?u ; then V X j^v 
= tV, = .154. 



OPERATION. 

.475 =J5f 
•3750 = |5||{ 

151 X !??{{ = 1.26 Ans. 



Analysis. The dividend re- 
duced to its equivalent common 
fraction is }J|, and the divisor 
reduced to its equivalent com- 
mon fraction is f J|J ; and JJ| 
"^ JirS = H = 1-26. 

344« From these illustrations we have the following 

Rule. Rediice the given numbers to common fro/ctions; then 
multiply or divide, and reduce the result to a decimal, 

EXAMPLES FOB PBAOTIOE. 



1. Multiply 3.4 by .72. 

2. Multiply .0432 by 18. 

3. Divide .154 by .2. 

4. Divide 4.5724 by .7. 
6. Multiply 4.37 by .27. 

6. Divide 56.6 by 137. 

7. Divide .42857 i by .54. 

8. Multiply .714285 by .27. 

9. Multiply 3.456 by .425. 

10. Divide 9.17046 by 3.36. 

11. Multiply .24 by .57. Ans, 



Ans, 2.472. 

Ans, .7783. 

Ans, ,693. 

Ans, 5.8793. 

Ans. 1.182. 

Ans. .41362580. 

Ans, .7857142. 

Ans. .194805. 

Ans. 1.4710037. 

Ans. 2 J2637. 

.1395775941230486685032. 
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UNITED 8TATBS MONET. 

24S. By Act of Congress of August 8^ 1786, the dollar was 
declared to be the unit of Federal or United States Honey ; and 
the subdivisions and multiples of this unit and their denomina- 
tions, as then established, are as shown in the 

TABLE. 

10 mills make 1 cent. 

10 cents " 1 dime. 

10 dimes " 1 dollar. 

10 dollars ** 1* eagle. 

24:6« By examining this table we find 

1st. That the denominations increase and decrease in a tenfold 
ratio. 

2d. That the dollar being the unit, dimes, cents and mills are 
respectively tenths, hundredths and thousandths of a dollar. 

3d. That the denominations of United States money increase 
and decrease the same as simple numbers and decimals. 

Hence we conclude that 

I. United States fnoney may he expressed according to the ded- 
mal system of notation. 

II. United States money may he added, suhtractedj multiplied 
and divided in the same manner as decim^ils, 

NOTATION AND NUMERATION. 

347. The character $ before any number indicates that it 
expresses United States money. Thus $75 expresses 75 dollars. 

348. Since the dollar is the unit, and dimes, cents and mills 
are tenths, hundredths and thousandths of a dollar, the decimal 
point or separatrix must always be placed before dimes. Hence, 
in any number expressing United States money, the first figure at 
the right of the decimal point is dimes, the second figuiPe is cents, 
the third figure is mills, and if there are more than three figures, 
the remainder are ten-thousandths of a dollar. Thus, $8.3125 

13 K 
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ezpresses 8 dollars 3 dimes 1 cent 2 mills and 5 tenths of a mill 
or 5 ten-thoosandths of a dollar. 

SML9* The denominations^ eagles and dimes, are not regarded 
in business operations, eagles being called tens of dollars and 
dimes tens of cents. Thus $24.19 instead of being read 2 eagles 
4 doHars 1 dime 9 cents, is read 24 dollars 19 cents. Hence, 
practically, the table of United States money is as follows : 

10 mills make 1 cent. 
100 cents ** 1 dollar. 

SSO» Since the cents in an expression of United States money 
may be any number from 1 to 99, the first two places at the right 
of the decimal point are always assigned to cents. Hence, when 
the number of cents to be expressed is less than 10, a cipher 
must be written in the place of tenths or dimes. Thus, 7 cents is 
expressed $.07. 

NoTKi. — 1. The half cent ii frequent! j written m (^ mills and vice verad, 
ThuB, $.37i - $.375. 

2. Business men frequently write cents as common fractions of a dollar. 
Thus, $5.19 is also written t^^jPgf read 5 and J^X dollars. 

8. In basiness transactions, when the ^nal resnlt of a computation contains 5 
mills or more, they are called one cent, and when Uat than 5 they are rejected. 
Thus, $2,198 would be called $2.20, and $1,623 would be called $1.62. 

EXAMPLES FOR PRACTICE. 

1. Write twenty-eight dollars thirty-six cents. 

Ans. $28.36. 

2. Write four dollars seven cents. 
8. Write ten dollars four cents. 

4. Write sixteen dollars four mills. 

5. Write thirty-one and one-half cents. 

6. Write 48 dollars If cents. Am. $48.01}. 

7. Write 1000 dollars 1 cent 1 mill. 

8. Write 8 eagles 2 dollars 5 dimes 8 cents 4 mills. 

9. Write 6} cents. 

10. Bead the following numbers : 

$21.18 $10.01 $ .8125 

$164.05 $201,201 $15.08i 

$7.90 $5.37 J $96,005 
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REDUCTION. 

351. Since $1 => 100 cents » 1000 mills, it is evideDt, 

1st That dollars may be changed or reduced to cents by an- 
nexing two ciphers ; and to mills by annexing three ciphers. 

2d. That cents may be reduced to dollars by pointing off two 
figures from the right; and mills to dollars by pointing off three 
figures from the right. 

3d. That cents may bo reduced to mills by annexing one cipher. 

4th. That mills may be reduced to cents by pointing off one 
figure from thejight. 

OPERATIONS IN UNITED STATES MONEY. 

fSSftm Since United States Money may be added, subtracted, 
multiplied and divided in the same manner as decimals, (SMLO, 
II), it is evident that no separate rules for these operations are 
required. 

EXAMPLES FOR PRACTICE. 

1. Paid J3475.50 for building a house, $310.20 for painting, 
$1287.37} for furniture, and $207.12} for carpets; how much 
■was the cost of the house and furniture ? Am, $5280.20. 

2. Bought a pair of boots for $4.62}, an umbrella for $1.75, a 
pair of gloves for $.87}, a cravat for $1, and some collars for 
$.62}; how much was the cost of all my purchases? 

3. Gave $150 for a horse, $175.84 for a carriage, and $62} for 
a harness, and sold the whole for $390.37}; how much did I 
gain? Ans, $2,035. 

4. A man bought a farm for $3800, which was $190.87} less 
than he sold it for ; how much did he sell it for ? 

5. A lady bought a dress for $1 Of, a bonnet for $5}, a veil for 
$2i, a pair of gloves for $.87}, and a fan for $|. She gave the 
shopkeeper a fifty dollar bill ; how much money should he return 
to lier? Ans. $29,875. 

6. A farmer sold 150 bushels of oats at $.37} a bushel, and 4 
cords of wood at $3f a cord. Ho received in payment 8 1 pounds of 
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sugar at 6} cents a pound, 25 pounds of tea at d a pound, 2 
b«>rrcls of flour at $5.87 }, and the remainder in cash; how much 
cash did he receire? Ans. $39,125. 

7. A speculator bought 264.5 acres of land for $6726. He 
afterward sold 126.25 acres for 9SH an acre, and the remainder 
for 833.75 an acre; how much did he gain by the transaction ? 

8. A merchant going to New York to purchase goods, had 
$11000. He bought 40 pieces of silk, each piece containing 28} 
yards, at $.80 a yard; 300 pieces of calicoes, with an average 
length of 29 yards, at 11} cents a yard ; 20 pieces of broadcloths, 
each containing 36.25 yards, at $3,875 a yard; 112 pieces of 
sheeting, each containing 30.5 yards, at $.06} a yard. How 
much had he left with which to flnish purchasing his stock f 

And. $6064.62^. 

9. If 139 barrels of beef cost $2189.25, how much will 1 
barrel cost? Ana. $15.75. 

10. If 396 pounds of hops cost $44,748, how much are they 
worth per pound ? Ans. $.113. 

11. Bought 10} cords of wood at $4} a cord, and received for 
it 7.74 barrels of flour; how much was the flour worth per barrel ? 

12. If a hogshead of wine cost $287.4, how many hogsheads 
can be bought for $4885.80 ? Am. 17. 

13. A butcher bought an equal number of calves and sheep for 
$265 ; for the calves he paid $3f a head, and for the sheep $2}- 
a head ; how many did he buy of each kind ? Ans, 40. 

14. If 128 tons of iron cost $9632, how many tons can be 
bought for $1730.75 ? Ans. 23. 

15. If 125 bushels of potatoes cost $41.25, how many barrels, 
each containing 2} bushels, can be bought for $112.20 ? 

16. A grocer on balancing his books at the end of a month, 
found that his purchases amounted to $2475.36, and his sales to 
$1936.40 ; and that the money he now had was but | of what he 
had at the beginning of the month; how much money had he at 
the beginning of the month? Ans. $1347.40. 

17. A persoii has an income of $3200 a year, and his expenses 
are $138 a month; how much can he save in 3 yeara? 
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18. Sold 120 pieces of cloth at 945} a piece, and gained thereby 
$1026 ; how much did it cost by the piece ? Ans. $37.20. 

19. A flour merchant paid $3088.25 for some flour. He sold 
425 barrels at $6} a barrel, and the remainder stood him in $4.50 
a barrel; how many barrels did he purchase ? Ans. 521. 

20. If 86 engineers receive $6315.12 for one month^s work, 
how many engineers will $21927.50 pay for one month at the same 
rate? Ans, 125. 

21. A person haying $1378,56, wishes to purchase a house 
worth $2538, and still have $750 left with which to purchase fur- 
niture; how much more money must he have? Ans. $1909.44. 

22. A mechanic earns on an average $1.87} a day, and works 22 
days per month. If his necessary expenses are $25} a month, 
how many years will it take him to save $1116, there being 12 
months in a year ? Am. 6 years 

23. Bought 27.5 barrels of sugar for $453.75, and sold it at a 
profit of $3.62 i a barrel ; at what price per barrel was it sold ? 

24. A man expended $70.15 in the purchase of rye at $.95 a 
bushel, wheat at $1.37 ahushel, and corn at $.73 a bushel, buying 
the same quantity of each kind ; how many bushels in all did he 
purchase ? Ans. 69 bushels. 

25. A farmer bought a piece of land containing 375} acres, at 
$22 i per acre, and sold i of it at a profit of $1032i ; at what 
price per acre was the land sold ? Ans. $27.75. 

26 If 3} cords of wood cost $11 37}, how much will 20} cords 
cost? Ans. $65,401. 

27. If } of a hundred pounds of sugar cost $6}, how much 
can be bought for $46.75^ at the same rate ? 

Ans. 5.5 hundred pounds. 

28. A man sold a wagon for $62.50, and received in payment 
12} yards of broadcloth at $3} per yard, and the balance in coflee 
at 12} cents per pound; how many pounds of coflee did he re- 
ceive ? • Ans. 175 pounds. 

29. Bought 320 bushels of barley at the rate of 16 bushels for 
$10.04, and sold it at the rate of 20 bushels for $17} ; how much 
^as my profit on the transaction ? Ans. $79.20. 

13* 
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PROBLEMS 
INVOLVING THE RELATION OF PRICE, COST, AND QUANTITY. 

PROBLEM I. ' 

333. Given, the price aud the quantity, to fi n cl the cost. 

Analysis. Tho cost of 3 units must be 3 times the price of 1 unit ; 
of 8 units, 8 times the price of 1 unit ; of f of a unit, { times the price 
of 1 unit, etc. Hence, 

Rule. Multiply the price of one by the quanttti/. 

PROBLEM n. 

334. Q 1 vcn, the cost and the quantity, to find the price. 

Analysis. By Problem I, the cost is the product of the price mul- 
tiplied by the quantity. Now, having the cost, which is a product, 
and the quantity, which is one of two factors, we have the product 
and one of two factors given, to find the other factor. Hence, 

Rule. Divide the cost hy the quantity. 

PROBLEM III. 

33t>. Given, the price and the cost, to find the quantity. 

Analysis. Reasoning as in Problem II, we find that the cost is 
the product of two factors, and the price is one of the factors. Hence, 

Rule. Divide the cost hy the price. 

PROBLEM IV. 

336. Given, the quantity, and the price of 100 or 
1000, to find the cost. 

Analysis. If the price of 100 units be multiplied by the number 
of units in a given quantity, the product will be 100 times the required 
result, because the multiplier used is 100 times the true multiplier. 
For a similar reason, if the price of 1000 units be multiplied by the 
number of units in a given quantity, the product will be 1000 times 
the required result. These errors can be corrected in two ways, 
Ist. By dividing the product by 100 or 1000, as the case may be; or, 
•2d. By reducing the given quantity to hundreds and decimals of a 
hundred, or to thousands and decimals of a thousand. Hence, 
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Rule. Multiply the price by ike quantify reduced to Ktmdreds 

and decimals of a hundred, or to thousands and decimals of a 

thousand. 

Note. — In business tran«aetionfl the Roman nnmernis C and M aro oom- 
monly used to indicate hundreds and tboa«ands, where the price i« by the 100 

oraooo. 

PROBLEM y. 

357. To find the cost of articles sold by the ton of 
2000 pounds. 

Analysis. If the price of 1 ton or 2000 pounds be divided by 2, 
the quotient will be the price of i ton or 1000 pounds. We then have 
the quantity and the price of 1000 to find the cost. Hence, 

. Rule. Divide the price of 1 ton by 2, and mrdtiph/ the qruO" 
tie^t hy the number of pounds expressed as thousandths. 

EXAMPLES IN THE PRECEDINQ PROBLEMS. 

1. What cost 187 barrels of salt, at $1.32 a barrel f 

Ans. $246.84. 

2. What cost 5 firkins of butter^ each containing 70^ pounds, 
at 9y^0 a pound ? Ans. $66.09|. 

f 3. If the board of a family be 6501.87;^ for 1 year, how much 
is it per day ? Ans. 61.37^. 

4. At $.10^ a dozen, how many dozen of eggs can be bought 
for $18.48? Ans. 176. 

5. What is the value of 140 saokis of guano, each sack contain- 
ing 162^ pounds, at $17| a ton ? Ans. $201.906f 

6. What will be the cost oi 3240 peach trees at $16^ per hun- 
dred? Ans. $534.60. 

7. At $66.44 a ton, what will be the cost of 842| tons of rail- 
road iron? Ans. $55992.31. 

8. A gentleman purchased a farm of 325.5 acres for $10660^ ; 
how much did it cost per acre?' Avs. $32.75. 

9. What will be the cost of 840 feet of plank at $1.94 per C ; 
tad 1262 pickets at $12^ per M ? Ans. , $32,071. 

10. At $1^ a bushel, how many bushels of wheat can be bought 
for $37.68| ? Aii&^ 2.5^ \i\sdc^\a»« 
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11. Wliat will be the cost of 2172 ponnds of plaster, at $3,875 
a ton? Av^. M.208f 

12. Whtt eoBt { of 456 bnsliels of potatoes at 1^.37^ a bushel ? 

13. If 32^ barrels of apples oast $81.25, wbat is the price per 
barrel? Ann, 92.50. 

14 What most be paid for 24240 feet of timber worth $9.37} 
perM.? Afif. $227}. 

15. At $5| an acre, how many acres of land can be bought for 
$4234.37}? Ans, 7625. 

16. How much must be paid for 972 feet of boards at $20.25 
per M, 1575 feet of scantling at $2.87} per C, and 8756 feet of 
lath at $7} per M ? An9. $130,634}. 

17. What is the valne of 1046 pounds of beef at $4{ per hun- 
dred pounds? An9i $48.37|. 

18. What is the value of 5840 pounds of anthracite coal at 
$4.7 a ton, and 4376 pounds of shamokin coal at $5.25 a ton ? 

19. At $2.50 a yard, how much cloth can be purchased for $2 ? 

20. What is the value of 3700 cedar rails at $5} per C ? 

21. How much is the freight on 3840 pounds from New York 
to Baltimore, at $.96 per 100 pounds ? An9. $36,864. 

22. What is the value of 9 pieces of broadcloth, each piece 
containing 271 yards, worth $2i a yard ? Am. $715.87}. 

23. At $.42 a pound, how many pounds of wool may' be bought 
for $80,745? Am, 192}. 

24. What will be the cost of 327 feet of boards at $15} per 
M; 672 feet of siding at $1.62} per C, and 1108 bricks at $4} 
per M ? Am. $20.69|. 

25 At $f per yard, how many yards of silk may be bought for 
$15}? Am. 18. 

26. How much must be paid for the transportation of 18962 
pounds of pork from Cincinnati to New York, at $10 a ton? 

27. If 15} yards of silk cost $27.9, what is the price per yard ? 

28. What cost 27860 railroad ties at $125.38 per thousand ? 

29. If .7 of a ton of hay cost $13}, what is the price of 1 ton t 

30. What is the value of 720 pounds of hay at $12.75 a ton, 
3Dd 912 pounds of mill feed at $15} a ton ? Am. $11,658. . 
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LEDGER ACCOUNTS. 



338* A Ledger is the principal book of accounts kept by mer« 
cbants and accountants. Into it are brought in summary form 
the accounts from the journal or day-book. The items ofles form 
long columns, and accountants in adding sometimes add more than 
one column at a single operation, (68). 



(1.) 


(2.) 


(3.) 


(4.) 


i 42.17 


$ 506.76 


»2371.67 


•14763.84 


36.24 


194.32 


4571.84 


33276.90 


18.42 


427.90 


1690.50 


47061.39 


10.71 


173.26 


2037.69 


18242.76 


194.30 


71.32 


5094.46 


37364.96 


547.16 


39.46 


876.54 


8410.31 


40.00 


152.60 


679.81 


5724.27 


12.94 


271.78 


155.48 


66317.66 


86.73 


320.00 


4930.71 


81742.73 


271.19 


709.08 


3104.13 


22431.27 


103.07 


48.50 


1987.67 


40163.55 


500.50 


63.41 


5142.84 


32189.60 


7.59 


56.00 


276.30 


7063.21 


11.44 


410.10 


522.71 


8451.09 


81.92 


372.22 


3114.60 


9200.00 


110.10 


137.89 


1776.82 


1807.36 


107.09 


276.44 


7152.91 


66768.72 


207.16 


18.19 


9328.42 


63024.27 


97.20 


27.96 


472.19 


36180 45 


21.77 


157.16 


381.42 


90807.08 


150.15 


94.57- 


2423,7a 


28763.81 


427.26 


177.66 


1600.81 


37196.75 


316.42 


327.40 


5976.27 • 


4230 61 


114.64 


1132.16 


4318.19 


8719.84 


81.13 


876.57 


682,45 


1367.92 


37.50 


. 179.84 


3174.96 


8756,47 



ACCOUNTS AND BILLS. 

239« A Debtor, in business transactions, is a purchaser, or n 
persou who receives money, goods, or services from. another; and 

360* A Creditor is a seller, or a person who parts with 
money, goods, or services to another. 
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90I, An Acoonnt is a re^strj of debts and credits. .• 

NoTB9. — 1. An account shoald always contain the names of both the parties to 
the transaction, the price or value of each item or article, and the date of the 
transaction. 

2. Accounts may have only one side, which may he either debt or credit; or it 
may have two sides, debt and credit, 

963. The Balance of an Account is the difference between 
the amount of the debit and credit sides. If the account have 
only one side^ the balance is the amount of that side. 

363* An Account Current is a full copy of an account^ 
giving each item of both debit and credit sides to date. 

384* A Bill, in business transactions^ is an account of money 
paid, of goods sold or delivered, or of services rendered^ with the 
price or value annexed to each item. 

36S. The Footing of a Bill is the total amount or cost of all 
the items. 

Note. — A bill of goods bonght or sold, or of services received or rendered at 
a single transaction, and containing only one date, is often called a Bill of Par- 
celt; and an account current having only one side is sometimes called a Bill 
of hemn, 

3B6« In accounts and bilb the following abbreviations are in 
general use : 

Dr. for debit or debtor; 

Cr, for credit or creditor; 

*!«. or cLoc^t for account; 

@ for at or by; when this abbreviation is twed it is always 
followed by the price of a unit. Thus, 3 yd. cloth @ 91.25, sig- 
nifies 3 yards of cloth at $1.26 per yard; \ lb. tea @ J.75, signi- 
fies \ pound of tea at $.75 per pound. 

367. When an account current or a bill is settled or paid, 
the fact should be entered on the same and signed by the creditor, 
or by the person acting for him. The *|e. or bill is then said to 
be receipted. Accounts and bills may be settled, balanced and 
receipted by the parties to the same, or by agents, clerks or attor- 
neys authorized to transact business for the parties. 
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BXAMPLES FOR PRAOTIOl. 

Bequired, the footings and balances of the foUoi^ng bills and 
accounts. 

(1) 

BiU: receipted ^ derk xyr agent. 

New York, July 10, 1860. 
Mr. JoQN G. Smith, 

Bo*t of Hill, GaovES k Co., 

10 yd. Cassimere, @ $2.85 

* 16 « Blk. Silk, '< 1.12} 

72 « Ticking, '< .14 

42 « Bid. Shirting, « .16} 

12 « Pressed Flannel, '< .40 

24} « Scotch Plaid Prints, *'_ M 

"' 882.03 

Ret^d Pa^menlj 

Hill, Groves & Co., 

By J, W. Hopkins. 

(2.) 
BiU: receipted hy the teUing party^ 

Chicaoo, Sept 20, 1861. 
Chase & Kennard, 

Bot of McDougal, Fenton & Co., 

125 pr. Boys' Thick Boots, @ «1.25 

276 « « Calf '< « .1.75 

" Kip « « 1.12} 

^^ Brogans, " .87} 

Women's Fox'd Gaiters, " .84 

^' Opera Boots, '< .90 

" Enameled « " 1.06 

8 cases Men's Calf Boots, « 30.50 

3 " Congress Pump Boots, " 35.75 

1 « Drill, 958 yd., « .10} 

40 gross Silk Buttons, ' ' .87 } 

$1828.79 
Mec^d PayTnentj 



180 


U 


210 


a 


80 


« 


95 


u 


175 


u 
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(8) 



Bill : settled hy 'note. 

New York, May 4, 1860. 



Smith k Perkins, 

40 ebests Green Tea, 
26 " Black « 
16 " Imperial «* 
12 sacks Jaya Coffee, 
20 bbl. Coffee Sugar, (A) « 
15 " Crashed « 
- 36 boxes Lemons, 
42 " Oranges, 
25 '' Eaisins, 

Re^d Paymenty hy note at 6 mo. 



(4.) 
BxH: paid hy drafts and receipted hy Clerk,, 

Nkw Orleans, April 28, 1861. 

James Carlton & Co. 

Bo't of WiLLARD k Hale. 

150 bbl. Canada Flour, @ $6.25 



BoU of Kent, Lowber k Co., 


@ $27.50 


a 


19.20 


li 


48.10 


li 


17.75 


(A) « 


26.30 


« 


31.85 


u 


3.87J 


a 


4.12i 


u 


2.90 




#2961.60 


6 mo. 






Kent, Lowbeb k Co. 



275 " 


Genesee ** 


<• 7;16 


170 " 


Philada. ** 


'* ,5.87} 


326 bu. 


Wheat, 


« 1.62} 


214 '' 


Corn, 


^< .82 


800 « 


Barley, 


« .91 


50O " 


Rye, 


« 1.06 



$5413.48 



Rec^d Paymertt, hy Draft on N. T^ 



E. S. Clarke, 
For Willard k Hale. 



Aocomrra asik bius. 
(5.) 



Aecomt Current; not haUmeed or Killed. 

Philadelphia, Xot. 1, '. 



Mr. James Cornwall, 





To Dome & Sou, Dr. 


April 15, 


To 24 Ion. Sweds. Iron, @ »64.S0 1 


<( « 


« 16 owl. Eng. BlUMr Steel, « 10.25 


Jsn 21, 


« 7 doB. Hoes, (Trowel Steel)" 7.78 


Aug. 10, 


« 26 " Bookoje Plow., « 8.45 


Ool. S, 


" 14 Cpon.0111 8.W., " 16.12) 


« « 


" 27 owl. Bur Lend, « 6.90 


" " 


" 1840 lb.. Chun, « .001 



Cr. 
May 25, Bj 20 M. Boain, @ S17.6 



Jul, 14, 


" 80 M. Shingle., " 8.12J 




« « 


« 42 M. Plut, " 0.37i 




Sept. 6, 


" Dmft on New York, 


»1000 


« 12, 


•' 75 0. Timber, ® 8.10 




" " 


« 36 C. Soantling, " .87} 


t 

t856.51 




Bal. Dne DoDGZ & Son, 



(6.) 
Aceomit Current, another /orm ; balizneed by note. 

Wh. Richkond t Co. in b|c cnmnt with Wood i PoiriLi. 
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TROMISCUOUS EXAMPLES. 

1 Whatcostl2f cords of wood @$4.87i? ^»a. $61.54+. 

2. At $ 37} per bushel, how manj barrels of potatoes, eaoh 
coDtaining 2 J bushels, can be purchased for $83.75? Ans, 36. 

3. If 36 boxes of raisins, each containing 36 pounds, can be 
bought for $97.20, what is the price per pound ? Ans, $.075. 

4. If .625 of a barrel of flour be worth $5.35, what is a barrel 
worth ? Ans, $8.56. 

5. What is the difference between | of a hundredth, and -| of 
a tenth? a^na. .025- 

6. What is the product of 814/^^ x 26j| correct to 2 decimal 
places ? 

7. A drover bought 5 head of cattle @ $75, and 12 head @ 
968 ; at what price per head must he sell them to gain $118 on 
the whole ? Ans, $77. 

8. If 1 pound of tea be worth $.62 i^ what is .8 of a pound 
worth ? Ans. $.5. 

9. A person having $27.96, was desirous of purchasing an 
equal number of pounds of tea, coffee, and sugary the tea @ 
$.87), the coffee @ $.18|, and the sugar @ $.10^. How many 
pounds of each could he buy ? Ans. 24. 

10. If a man travel 13543.47 miles in B65i days, how far does 
he travel in i of a day ? Ans. 32.445 miles. 

11. Bought 100 barrels of flour @ $5.12}, and 250 bushels of 
wheat @ $1.06i. Having sold 75 barrels of the flour @ $6}, 
and all the wheat @ $11, at what price per barrel must the re- 
mainder of the flour be sold, to gain $221.87} on the whole inveat- 
ttient ? Ans, $6.75. 

12. If 114.45 acres of land produce 4580,289 bushels of pota- 
toes, how many acre« will be required to produce 120.06 bushels? 

Ans. 3. 
15. Divide .0172 J J by •03^'^, and obtain a quotient true to 4 
decimal places. , Ans, .5625db. - 

14. Divide 13.5 by 2i hundredths., Ans. 600. 

25. A man agreed to build 59.5 rods of wall ; having built 8.5 



PBOMrSCUO0S fiXAMPLES. 159 

tocis in 5 days, how many days will be required to finish the wall 
at the same rate ? Ait8» 80 days. 

16. A farmer exchanged 28 J bushels of oats worth $.87} per 
bushel, and 458 pounds of mill feed worth $.75 per hundred, for 
12520 pounds of plaster; how much was the plaster worth per 
ton? Arts. $2.26. 

17. A farmer sold to a merchant 3 loads of hay weighing re- 
spectiTely 1826, 1478, and 1921 pounds, at $8.80 per ton, and 
281 pounds of pork at $5.25 per hundred. He received in exchange 
81 yards of sheeting @ $.09, 6} yards of cloth @ $4.50, and the 
balance in money; how much money did he receive? 

18. If 35 yards of cloth cost $122.60, what will be the cost of 
29 yards? Jn«. $101.50. 

19. A speculator bought 1200 bushels of com @ $.56i. He 
sold 875} bushels @ $.60. At what price must he sell the re- 
mainder, to gain $168,676 on the whole? 

20. If a load of plaster weighing 1680 pounds cost $2,866, how 
much will a ton of .2000 pounds cost? Arts, $3.40. 

21. If .125 of an acre of land is worth $15J, how much are 
25.42 acres worth ? 

22. A farmer had 150 acres of land, which he could have sold 
at one time for $100 an acre, and thereby have gained $8900; but 
after keeping it for some time he was obliged to sell it at a loss 
of $2260. How much an acre did the land cost him, and how 
much an acre did he sell it for? 

23. A lumber dealer bought 212600 feet of lumber at $14,375 
per M, and retailed it out at $1.75 per C ; how much was his 
whole gain ? 

24. If 10 acres of land can be bought for $545, how many 
acres can be bought for $17712.50 ? Ans, 825. 

25. How much is the half of the fourth part of 7 times 224.56 ? 

Ans. 196.49. 
/ 26. Sold 10450 feet of timber for $169.8125, and gained 
thereby $39.1 8| ; how much did it cost per C ? Ans. $1.25. 

27. If $6,975 be paid for .93 of a hundred pounds of pork^ 
how much will 1 hundred pounds coBtT 
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28. Three hundred seventy-fire thonsandths of a 'lot of dry 
goods, valued at 94000, was destroyed by fire ; how much would 
a firm lose who owned .12 of the entire lot/ Ans. $180. 

29. Reduce ( j| -i- ^) X | of J to a decimal. An8. .IS. 

3 4 

80. If 7.5 tons of hay are worth 375 bushels of potatoes, and 
1 bushel of potatoes is worth $.88 J, hew much is 1 ton of hay 
worth? Ans. $16.66|. 

81. A person invested a certain sum of money in trade; at the 
end of 5 years he had gained a sum equal to 84 hundredths of it, 
and in 5 years more he had doubled this entire amount. How 
many times the sum first invested had he at the end of the 10 
years? Ang. 3.68 times. 

32. A miller paid $54 for grain, y^ of it being barley at $.62} 
per bushel, and | of it wheat at $1.87} per bushel; the balance 
of the money, he expended for oats at $.37} per bushel. How 
many bushels of grain did he purchase? Ans. 40. 

88. A merchant tailor bought 27 pieces of broadcloth, each 
piece containing 19} yards, at $4.81} a yard ; and sold it so as to 
gain $381.87}, after deducting $9.62} for freight. How much 
was the cloth sold for per yard? Ans. $5.06}. 

84. Bought 1856 bushels of wheat @ $1.18}, and 786 bushels 
of oats @ $.41; I had 870 bushels of the wheat floured, and dis- 
posed of it at a profit of $235.87}, and I sold 528 bushels of the 
oats at a loss of $13.62}. I afterward sold the remainder of the 
wheat at $1.12} per bushel, and the remainder of the oats at $.31 
per llushel ; did I gain or lose, and how much ? 

Ans. I gained $171.07}. 

35. The sum of two fractions is |^|, and their difference is 
4 Jl ; what are the fractions ? 

36. A manufacturer carried on business for, 3 years. The first 
year he gained a sum equal to | of his original capital; the second 
year he lost | of what he had at the end of the first year; the 
third year he gained | of what he had at the end of the second 
year, and he then had $28585.70. How much had he gained in 
the3ye&TBl Ans. $10594.70. 
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CONTINUED FRACTIONS. 

908. If we take any fraction in its lowest terms, us |}, and 

divide both terms bj the numeratori we shall obtain a complex 

fraction, thus : 

18 1 

13 
Keduoittg ^j, the fractional part of the denominator, in the same 

manner, we have, 

13 1 

54"*4 + l 



6 + 1^ 

2 

Expressions in this form are called continued Jractiotu. Hence, 

S69* A Continiied Traction is a fraction whose numerator is 
1, and whose denominator is a whole number plus a fraction 
whose numerator is also 1, and whose denominator is a similar 
fraction, and so on. 

370. The Terms of a continued fraction are the several sim- 
ple fractions which form the parts of the continued fraction. 
Thus, the terms of the continued fraction given above are, }, i, 
and i. 

CASE I. 

371. To reduce any fraction to a continned fraction. 

1. Eeduce -JH to a continued fraction. 

OPERATION. Analysis. We divide the denominator, 

109 1 339, by the numerator, 109, and obtain 3 

339 3 + 1 for the denominator of the first term of 

9 I 1 • the continued fraction. Then in the same 
j9, manner we divide the last divisor, 109, by 
the remainder, 12, and obtain 9 for the de- 
nominator of the second term of the continued fraction. In like man- 
ner we obtain 12 for the denominator of the final term. Hence the 
following 

EuLE. I. Divide the greater term by the lessy and the last 
divisor by the last remainder, and so on, till there i& fvo T^faaxad^rr 
14* L 
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II. Write 1 /or the numerator of each, term, of the continued 
fractiony and the quotients in their order for the respective denom- 
inators, 

EXAMPLES FOR PRACTIOE. 

1. Reduce ^pf^ to a continaed fraction. 

^«'- STi 



4 + 1 



2-1-1 

8 + 1 

r 

2. Eednee Jf^f to a continued fraction. 
8. Reduce f f Jfit to a continued fraction. 
4. Reduce -^j to a continued fraction. 

CASE II. 

979. To find the several approsmate values of a 
continued fraction. 

An Approximate Value of a continued fraction is the simple 
fraction obtained bj reducing one, two^ tbrec; or more terms of the 
continued fraction. 

S73. I- Reduce y^^^^ to a continued fraction, and find its 
approximate values. 

OPEKATION. 

88 i. 
r^ = 7j7t« **»• oontiiMi«d fraction. 



2 + 1 



, — I, Ist approx. yalne. ' 

t ""4 

4 

1 ^, ^ . :z "d " « 

Iq-j - 4 X 3 -h 1 1^' 

8 

I -1 - 8 X 2 + 1 -. 3X2 + 1- 7^3d « « 

4 + I 4 + 2 (4X8 + l)X2i + 4 18X2 + 4 30* 

3+1 3X2+1 

I -_L><i+J^38 „ 

4 + ""30X6+13 163' 

S + 1 



u 



2 + 1 
I 
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Akaltsis. We take ^, the first term of the continued fractioni 
for the first approximate value. Reducing the complex fraction 
formed by the first two terms of the continued fraction, we have i\ 
for the second approximate value. In like manner, reducing the first 
three terms, we have y'j for the third approximate value. By exam- 
ining this last process, we perceive that the third approximate value, 
•^fft is obtained by multiplying the terms of the preceding approxima- 
tion, Y^, by the denominator of the third term of the continued frac- 
tion, 2, and adding the corresponding terms of the first approximate 
value. Taking advantage of this principle, we multiply the terms of 
^ji by the 4th denominator, 5, in the continued fraction, and adding 
the corresponding terms of y^i^, obtain j^^^, the 4th approximate value, 
which is the same as the original fraction. Hence the following 

Rule. I. For the first approximate value, taJce the first term 
of the continued fraction, 

II. For the second approximate valucy reduce the complex frac-' 
tion formed hy the first two terms of the continued fraction, 

III. For ea>ch svjcceeding approximate value, mvltiph/ both nu- 
merator and denominator of the last preceding approximatien hy 
the next denominator in the continued fractiony and add to the cor- 
responding products respectively the numerator and denominator of 
the preceding approximation. 

Notes. — 1. When the given fraction is improper, invert it, and reduce this 
result to a continued ^fraction ; then invert the approximate yalues obtained 
therefrom. 

2. In a series of approximate values, the 1st, 3d, 5th, etc., are greater than 
the given fraction ; and the 2d, 4th, 6lh, etc., are less than the given fraction. 

EXAMPLES FOR PRACTICE. 

1. Find the approximate values of j^-^^. 

Ant 1 8 Ifi 67 

2. Find the approximate values of ^^. 

3. What are the first three approximate values of ^^f/sV ^ 

4. What are the first five approximate values of §| J ? 

Jntfl 4 9 40 49 
-^"*- Sf 1"3» HVy T2^» TU5' 

5. Reduce || to the form of a continued fraction, and find the 
value of each approximating fraction. 
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COMPOUND NUMBERS. 

374I* A Componnd Humber is a concrete number expressed 
in two or more denominations, (lO). 

375. A Denominate Fraction is a concrete fraction whose 
integral unit is one of a denomination of some compound number. 
Thus, 4 of a day is a denominate fraction, the integral unit being 
one day; so are § of a bushel, | of a mile^ etc.^ denominate irac-^ 
tions. 

376. In simple numbers and decimate the scale is uniform, 
and the law of increase and decrease is by 10. But in compound 
numbers the scale of increase and decrease from one denomination 
to another is varying, as will be seen in the Tables. 

MEASURES. 

377* Measure is that by which extent^ dimension, capacity 
or amount is ascertained, determined according to some fixed 
standard. 

NoTB. — The process by which the extent, dimension, capacity, or amount i> 
ascertained, is called Meaturing ; and consists in comparing the thing to be 
measured with some eonTentional standard. 

Measures are of seven kinds : 

1. Length. 4. Weight, or Force of Gravity. 

2. Surface or Area. 6. Time. 

3. Solidity or Capacity. 6. Angles. 

7. Money or Value. 

The first three kinds may be properly divided into two classes— 
Measures of Extension, and Measures of Capacity. 

MEASURES OP EXTENSION. 

S78. Extension has three dimensions — length, breadth, and 
thickness. 

A Line has only one dimension — length. 

A Surface or Area has two dimensions — length and breadth. 
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A Solid or Body has three dimensions — lengthy breadth, and 
thickness. 

L Linear Measure. 

S70« Linear Measure, also called Long Measure, is used in 
measuring lines or distances. 

The unit of linear measure is the yard, and the table is made 
up of the divisors, (feet and inches,) and the multiples, (rods, 
furlongs, and miles,) of this unit. 

TABLE. 

12 inches (in.) make 1 foot, ft. 

3 feet "1 yard, , .yd. 

6 J yards, or 16 j feet, " 1 rod', .rd. 

40 rods ' "1 iiirlong, fur. 

8 furlongs, or 320 roi^s, '* 1 statute mile, , . mi. 

UNIT EQUIVALENTS. 

ft. In. 

yd. 1 = 12 

rt. 1=3= 36 

far. 1 == 5J = 16} t= 198 

niL 1 = 40 =^ 220 = 660 = 7920 

1 = 8 = 320 =B 1760 = 5280 = 63360 

ScALB — ascending, 12, 3, 6}, 40, 8; descending, 8, 40, 6}, 3, 12. i 
The following denominations are also in use : — 



3 barleycorns make 

4 inches " 

9 " " 

21.888 " 
3 feet 
6 " " 

1.15 statute miles ** 

3 geographic" " 
60 " "or) 



. f ( used by shoemakers in measuring 
men, I ^^ j^^g^^ ^^ ^^^ ^^^ 

hand I ^®®^ ^^ measuring the height of 
' (horses directly over the fore feet, 
span. 

sacred cubit, 
pace, 
fathom, used in measuring depths at sea.- 

geographic mile, I "«*^ '" measuring dis- 
° ^ *^ * I tances at sea. 

league. 

d6(Free I ^^ latitude^ on a meridian or of 
^ \ longitude on the equator, 
he circumference of the earth. 



69.10 statute 
360 degrees 

N0TK8. — 1. For the purpose of measaring cloth and other goods sold by the 
yard, the yard is divided into halves, fuarths, eighths, and sixteenths. The old 
table of cloth measure is practically obsolete. 

2. A span is the distance that can be renched, spanned^ or me'asured between 
the end of the middle finger and the end of the thumb. Among sailors 8 spans 
are equal to 1 fathom. 

3. The gcographio mile is f/.f of ^^9 or vrVnit ^^ ^^® distance round the center 
of the earth. It ii a small fraetiou more than 1.15 statute miles. 
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4. The Ictij^th of a de^e« of Utttade varies, being 68.72 miltfa at tbe eqaator^ 
68.9 tu 6'J.05 miles in middle latitudes, and 69.30 to 69.34 miles in the polar- 
ri'^^ions. The mean or nvcnige length, ns stated in the table, is the standard 
recently ndopted by the U. S. Const Survey. A degree of longitude is greatest 
at tiie equator, where it is 69.16 miles, and it gradually decreases toward the 
poles, where it is 0. 

surveyors' linear measure. 

380. A Ounter's Chain, used by land suryejors; is 4 rods 
or 66 feet long, and consists of 100 links. 

The unit is the chain^ and the table is made up of divisors and 
multiples of this unit. 

TABLE. 



7.92 inches (in.) 
25 link9 

4 rods, or 66 feet, 
80 chains 



make 1 link, ...... 1. 

" 1 rod, rd. 

** 1 chain, . . • ch. 
1 mile,.... mi. 



<( 



VNIT xaUlVALBNTS. 













1. 




in. 








rd. 




1 


=s 


7.92 




eh. 




1 


SSI 


25 


;^ 


198 


Ai. 


1 


s= 


4 


=ZB 


100 




792 


1 — 


80 


S=£ 


320 


=33 


8000 


a:si 


63360 



Scale— ascending, 7.92, 25, 4, 80; descending, 80, 4, 25, 7.92. 

NoTR. — The denomination, rods, is seldom used in chain measare, distances 
being taken in chains and links. 

II. Square Measure. 

981* A Squftre is a figure having four equal sides and four 
equal comers or right angles. 

38 9* Area or Superficies is the space or surface included 
within any given lines : as, the area of a square, of a field, of a 
board, etc. 

1 square yard is a figure having four 
sides of 1 yard or 3 feet each, as shown 
in the diagram. Its contents are 3x3 
=: 9 square feet. Hence, 

The contenU or area of a square, or 
of any other figure having a uniform 
length and a uniform breadth, is found ^ 
1 yd. s s ft. by muUipfying the length by the breadtK 



1 yd. s 8 ft. 



w 



•■ ...... »»..■■ 

* 
- -1 ■ I 



d 

m 
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Thus, a square foot is 12 inches long and 12 inches wide, and the 
contents are 12 x 12 = 144 square inches. A board 20 feet long and 
10 feet wide, is a rectangle, containing 20 x 10 = 200 square feet. 

The measuremeDts for computing area or surface are always 
taken in the denominations of linear measure. 

983. Square Heasore is used in computing areas or sur- 
&ces ', as of land, boards, painting, plastering, paving, etc. 

The unit is the area of a square whose side is the unit of 
length. Thus, the unit of square feet is 1 foot square ; of square 
yards, 1 yard square, etc. 

TABLE. 
144 square inches (sq. in.) make 1 square foot, .... sq. ft. 



9 " feet 
30} " yards 
40 " rods 

4 roods 
640 acres 



1 " yard,...8q. yd, 

1 ** rod,. . . .sq. rd. 

1 rood, R. 

1 acre, A. 

1 square mile,. . . sq. mi. 



VNIT' XQVITALEKTS. 

sq. ft. nq. in. 

aq.yd. 1 = 144 

«1. rd. 1 = 9 = 1296 

R. 1 = 30}= 272}= 39204 

A. 1 = 40 = 1210 = 10890 = 1568160 

M.mi. 1 = 4 = 160 = 4840 = 43560 = 6272640 

1 = 640 = 2560 =. 102400 = 3097600 = 27878400 = 4014489600 

Scale — ascending, 144, 9, 30}, 40, 4, 640 ; descending, 640, 4, 40, 
30}, 9. 144. 

Artificers estimate their work as follows : 
By the square foot : glazing and stone-cutting. 
By the square yard : painting, plastering, paring, ceiling, and 
paper-hanging. 
By the square of 100 square feet : flooring, partitioning, roofing, 

slating, and tiling. 

Bricklaying is estimated by the thousand bricks, by the square 
yard, and by the square of 100 square feet. 

Notes.— 1. In estimating the painting of moldings, cornices, etc., the mea- 
anrinjr-line is carried into all the moldings and cornices. 

2. in estimating brick-laying by either the square yard or the square of 100 
feet, the work is understood to be 12 inches or 1} bricks thick. 

3. A thousand shingles are estimated to cover 1 square, being laid 6 iDcbes to 
the weather. 
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bdrvetorb' square measure. 
3S4. This measure is used by Borreyora in oomputing the 
Bi'Cii or oontenls of Und. 

TABLE. 

625 square liaka (sq. 1.) make 1 pole, P. 

16 poles " 1 square chain, .sq.ch. 

10 square chains " 1 acre, A. 

640 acres " 1 square mile,.Bq. mi. 

36 square mites (6 miles square) " 1 township, Tp. 

. n>iT laoivALKars. 

p. «q.L 

«.di. 1 ■= 625 

A. 1 = 16 = 1000 

...L 1 — 10 = 160 =. 10000 

Tn. 1 = 640 = 6400 = 102400 = 64000000 



Scale — ascendiaic, 625, 16, 10, 640, 36: desceudincr, 36, 640, 10, 
16, 625. 

NoTKt.— 1. A aquiire mile of lud !i mlia nUed ■ Hofion. 

3. Cannl nod nuln»d enginean sommanlj nn an aneinaera' chaiD, whkih Boa- 
■Uti of too linkl, «Mb 1 fout loDg. 

i. Tb* eontenlB of land ira crimmonly ettlqiated in aqoare milei, *cr«a, anil 
huadredthi; tba danouiDalJon, mod, la rapidi; guiug into dlinae. 

m. Cubic Measure. 
38S. A Cabfl is a solid, or body, having six equal square 
nide.i or faces. 

3S0. Solidity is the matter or space oontuned within the 
bounding surfaces of a solid. 

The nieasurements for computing solidity are always taken in 
the denomiDations of linear measure. 

If each side of a cube be 1 yard, or 3 

feet, 1 foot in thickness of this cube wiU. 

uotjtain 3 X 3 X 1 ^= 9 cubic feet ; and the 

^^^^^^^^^^^ whole cube will coutun 3 x 3 X 3 = 27 

% BBllWlBlBiHil^^M cubic feet. 

A solid, or body, may have the three 
dimensions all alike or all different. A 

body 4 ft long, 3 ft. wide, and 2 ft thick 

t. = lja. contains 4 X 3 X 2 = 24 cubic or solid 

feet. Hence we see that 




MBA8URBS OP EXTENSION. Igg 

Hie cuhic or folid contents of a body are found hy multiply iuj 
tJie Irn/jihy breadth, and thickness together, 

387. Cubic Measure, also called Solid Meaaure, is used in 
computing the contents of solids, or bodies; as timber, wood 
stone, etc. 

The unit is tho solidity of a cube whose side is the unit of 
length. Thus, the unit of cubic feet is a cube which measures 1 
foot on each side; the unit of cubic yards is 1 cubic yard, etc. 

TABLE. 

1728 cubic inches (ou. in.) make 1 cubic foot cu. ft 

27 cubic feet «* 1 cubic yard cu.yd. 

40 cubic feet of round timber, or ] „ , . , , m 

50 «- ".hewn " | Itonorload T. 

16 cubic feet ** 1 cord foot od. ft. 

8 cord feet, or ) „ , , ^ ^. p , 

128 cubic feet J l cora ot wood Cd, 

24i cubic feet " 1 \ ^^^±^^'''' I Pch, 

(or masonry, j 

Scale — ascending, 1728, 27. The other numbers are not in a 
regular scale, but are merely so many times 1 foot. The unit equiva- 
lents, being fractional, are consequently omitted. 

KoTBS. — 1. A eubio yard of earth is called a load. 

2. Railroad and transportation companies estimHte light freight by the space 
it occapies in. cubio feet, and heavy freight by weight 

3. A pile of wood 8 feet long, 4 feet wide, and 4 feet high, contains 1 cord; 
and a cord foot is I foot in length of such a pile. 

4. A perch of stone or of masonry is 16^ feet long, 1^ feet wide, and 1 foot 

5. Joiners, bricklayers, and masons, make an allowance for windows, doors, 
etc., of one half the openings or vacant spaces. Bricklayers «&d masons, in es- 
timating their work by cubic measure, make no allowance for the corners of the 
walls .of houses, cellars, etc., bat estimate their work by the ^trf, that is, the 
entire length of tlie wall on the outuide. 

6. Engineers, in making estimated for excavations and embankments; take the 
dimensions with a line or measure divided into feet and decimals of a foot. The 
computations are made in feet and decimals, and the results are reduced to cubio 
yards. In civil engineering, the cubic yard is the anit to which estimates for 
excavations nnd embankments are finally reduced. 

7. In scaling or measuring timber for shipping or freighting, jt ^^ *^® solid 
contents of round timber is deducted for waste in hewing or sawing. Thus^ a 
log that' will make 40 feet of hewn or sawed timber, actually contains 50 cubio 
feet by measurement; but its market value is only equal to 40 cubic feet of 
hewn or sawed timber. Hence, the cubic contents of 40" feet of round and 50 
feet of hewn timber, as estimated for market, are identical. 

15 



270 COMPOUITD NUMBBR& 



MEASURES OF CAPAaXT. 

L Capacity signifies extent of room or space* 
989* Measures of capacity are all cubic measures, solidity and 
capacity being referred to different units^ as will be seen by com- 
paring the tables. 

Measures of capacity may be properly subdivided into two 
classes, Measures of Liquids and Measures 0/ Dry Substances. 

I. Liquid Measube. 

990. Liquid Keasnre, also called Wine Measure, is used in 
measuring liquids ; as liquors, molasses, water, etc. 

The unit is the gallon, and the table is made up of its diyisons 
and multiples. 

TABLE. 

4 gills (gi.) make 1 pint, pt. 

2 pints " 1 quart, qt. 

4 quarts " 1 gallon, gaL 

31 J gallons " 1 barrel, bbl. 

2 barrels, or 63 gal. '' 1 hogshead, . . hhd. 

17KIT SQVIVALENT8. 

qt 1=4 

gd. 1=2= 8 

bbL 1 = 4 = 8 = 32 

hhd. 1 == 31} = 126 = 252 = 1008 

1 =* 2 = 63 = 252 = 604 = 2016 

Scale— ascending, 4, 2, 4, 31}, 2; descending, 2, 31}, 4, 2, 4. 

The following denominations are also in use : 

42 ffallons make 1 tierce. 

2 hogsheads, or 120 gallons, " 1 pipe or butt, 
2 pipes or 4 hogshe^s, " 1 tun. 

Notes. — 1. The denominations, barrel and hogshead, are nsed in estimating 
the capacity of cisterns, reservoirs, yats, etc. In Massaohosetts the barrel is 
estimated at 32 gallons. 

2. The tierce, hogshead, pipe, bntt, and tan are the names of casks, and do 
not express any fixed or definite measures. They are usually gauged, and have 
their capacities in gallons marked on them. Several of these denominations are 
«tiU in use in Bngland, (827—880). 
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BEEB MEASURE. 

it91« Beer Measure is a species of liquid measure used in 
measuring beer, ale, and milk. 
The unit is the gallon. 

TABLE. 

2 pints (pt.) make 1 quart, ...... .qt. 

4 quarts " 1 gallon, gal. 

36 ttallons . , " 1 barrel, bbl. 

1^ barrels^ or 54 gallons, ** 1 hogshead, . . hfad. 

UNIT XQUITALENTS. 

qt pt. 

gal. 1 « 2 

bbl. 1 « 4 = 8 

bhd. 1 = 36 = 144 = 288 

1 « IJ = 54 « 216 = 432 

Scale — ascending, 2, 4, 36, 1}; descending, 1}, 36, 4, 2. 

This measure is not a standard ; it is rapidly falling into disuse. 

II. Dry Measure. 

399* Dry Measure is used in measuring articles not liquid ; 

as grain, fruit, salt, roots, ashes, etc. 

The unit is the bushel, of which all the other denominations in 

the table are divisors. 

table. 

2 pints (pt.) make 1 quart, qt. 

8 quarts " 1 peck, pk. 

4 pecks ** 1 bushel, . . bu. or bush. 

UNIT EQtriVALENTS. 

qt. pt 

pk. 1=2 

bu. 1 = 8 = 16 

1 r= 4 = 32 = 64 

Scale — ascending, 2, 8, 4 ; descending, 4, 8, 2. 

WEIGHTS. 

393. Weight is the measure of the quantity of matter a body 
contains, determined by the force of gravity. 

NoTB. — The process by which the quantity of matter or the force of gravity 
is obtained is called Weighing; and consists in eoiXi^«h.tV(v^ W« ^\w\^\x»\m 
Weighed with some conventional standard. 
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Three scales of weight are used io the United States; namely, 
Troj, AvoirdupoiS; and Apothecaries*. 

I. Troy Weight. 

St04l« Troy Weight is used in weighing gold, silver, and 
jewels ; in philosophical experiments, and generally where great 
accuracy is required. 

The unit*is the pound, and of this all the other denonunations 
in the table are divisors. 

TABLE. 

24 grains (^.) make 1 penny weight, .. pwt. or dwt. 

20 pennyweights " 1 ounce, oz. 

12 ounces " 1 pound, lb. 

U,»IT KQUIVA LENTS. 
• pwt. gr. 

o.. 1 = 24 

lb. 1 = 20 = 480 

1 = 12 -= 240 = 6760 

ScALB — ascending, 24, 20, 12; descending, 12, 20, 24. 
Note. — Troy weight is sometimes called Goldsmith** Weight. 

II. Avoirdupois Weight. 

305. AvoirdnpoiB Weight is used for all the ordinary pur- 
poses of weighing. 

The unit is the pound, and the table b made up of its divisors 
and multiples. 

TABLE. 

16 drams (dr.) make 1 ounce, oz. 

16 ounces " 1 pound, lb. 

100 lb. "1 nundred weight, .. cwt. 

20 cwt., or 2000 lbs., " 1 ton, T. 

UNIT EQUIVALVNTS. 

OS. dr. 

m 1 = 16 

cwt. 1 = 16 = 256 

T. 1 = 100 == 1600 = 25600 

1 = 20 == 2000 = 32000 = 512000 

ScALB — ascending, 16, 16, 100, 20; descending, 20, 100, 16, 16. 



Bt [ho V. S.'c 



ong or grau Ian, Imndrcd » 
lom-lioiKes, in frfightiijg ai 



u.ting Kngli.l. Kuud, 



d plMier trade. 
LONG TON TABLE. 
28 lb. make 1 quarter, marked qr. 

4 qr. = 112 lb. " I hundred weight, " owL 
20 owt. = 2240 lb. •' 1 Uin. " T. 

Scale — ascending, 28, 4, 20; descending, 20, 4, 28. 
390. Tbe weigbt of the bushel of certain graias and roots 
bus been fixed by statute in manj of tbe States ; and these statute 
weights must govcrD in buying and selling, unless specific agree- 
ments to the contrary be made. 



TABL8 OF 



POUNDS IN A BU6HKL, 



lliJr._._ _ 



llll'l 






100 " 




100 " 




1% " 




200 " 




280 " 
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NoTKs. — 1. .The welgbt of a barrel of flour is 7 quarters of old, or long ton 

Wi'lgllt. 

2. The weight of a bupbel of Indian corn and rje, ns adopted by modi of the 
Ssiite:*, tind ut u bushel of salt is 2 quarters ; and of a barrel of salt 10 quarters, 
or I uf a luug ton. 

The following denominations are also in use : 

56 pounds make 1 firkin of butter. 

1 quintal of dried salt fish. 

1 cask of raisins. 

1 barrel of flour. 

1 " " beef, pork, or fish. 

1 " " salt at the N. Y. State salt works. 

III. Apothecaries* Weight. 

397. Apothecaries' Weight is used by apothecaries and phy- 
sicians in compounding medicines; but medicines are bought and 
sold by avoirdupois weight. 

The unit is the pound, of which all the other denominations in 
the table> are divisors. 

table. 

20 grains (gr.) make 1 scruple, sc. or 9. 

3 scruples ** 1 dram, dr. or 3. 

8 drams " 1 ounce, oz. or J. 

12 ounces " 1 pound, lb. or lb. 

UNIT EQUIVALENTS. 







80. 


gr. 




dr. 


1 


— 20 




OS. 1 


= 3 


— 60 


lb. 


1 = 8r 


« 24 


— 480 


1 = 


12 — 96 


— 288 


— 5760 



Scale — ascending, 20, 3, 8, 12 ; descending, 12, 8, 3, 20. 

apothecaries' fluid measure. 

398* The measures for fluids, as adopted by apothecaries and 
physicians in the United States, to be used in compounding medi- 
cines^ and putting them up for market, are given in the following 

TABLE. 

60 minims, C^) make 1 fluidrachm, f^. 

8 fluidrachms, " 1 fluidounce, ig. 

16 fluidounces, " 1 pint, 0. 

8 pints, " 1 gallon, Cong. 



TIME. 



ITS 



tnriT XQiriVAUBNTt.' 





f5 19! 




ft 1 = 60 




0. 1 = 8 = 480 


Cong. 


1 == 16 = 128 = 7680 


1 = 


8 « 128 = 2048 « 61440 



Scale — ascending, 60, 8, 16, 8 ; desoending, 8, 16, 8, 60. 

MBA6URE OF TIME. 

. 300* Time is the measure of duration. The unit is the day, 
and the table is made up of its divisors and multiples. 

TABUS. 

60 seconds (sec) make 1 minute, • • . • . .min. 



60 minutes, 
24 hours, 
7 days, 

365 days, 

366 days, 
12 calendar months, ** 

100 years. 



« 



tt 



4< 



tt 



4t 



1 hour, • . h. 

1 day, da. 

1 week, wk. 

1 common year, yr. 

1 leap year, yr. 

1 year,. j^f- 

1 century, 0. 



UNIT KQCIVALSNT8. 

mln. 

1 

= 60 

= 1440 

= 10080 



b. 

da. 1 

irk. 1 = 24 

1 = 7 = 168 

r365 = 8760 

= (366 = 8784 

Scale — ascending, 60, 60, 24, 7 ; descending, 7, 24, 60, 60. 
The calendar year is divided as follows : — 



r= 



mo. 
12 



== 525600 
= 527040 



60 

3600 

86400 

604800 

31536000 

31622400 



1^0. of month. 
1 

2 

3 

4 

5 

6 

7 

8 

9 
10 
11 
12 



Season. 



Winter, 
Spring, 



AbbreyiaUons* 
Jan. 
Feb. 
Mar. 
Apr. 



Names of months. 
January, 
February, 
' March, 
- April, 
May, 
I ' June, 
Summer, - July, 

I August, 
i September, 
Autumn, -< October, 

( November, 
Winter, December, 

Notes. ~^1. In most busineos transactions 30 days are called 1 month. 

2. The civil day begins and ends at 12 o'clock, midnight The oHronomU 



Jun. 

Aug, 

Sept 

Oct. 

Nov. 

Dec. 



No of days. 

31 

28 or 29 

31 

30 

31 

30 

31 

31 

30 

31 

30 

31 
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tal tftty, nsed by nitnmcyaera in dating erenU, begina and audi at 12 o'clock, 
soon. The ciTil jear ia composed uf oi?il days. 

BISSEXTILE OR LEAP TEAB. 

300. The period of time required by the sun to pass from 
one Tem^ equinox to another, called the Yemal or tropical year, 
is exactly 365 da. 5 h. 48 min. 49.7 sec. This is the true year, 
and it exceeds the common year by 5 h. 48 min. 49.7 sec. 

If 305 days be reckoned as 1 year, the time lost in the calendar 
vill be 

In 1 yr., 5 h. 48 min. 49.7 sec. 
" 4 " 23 *• 15 " 18.8 " 

The time thus lost in 4 years will lack only 44 min. 41.2 sec. of 
1 entire day. Hence, 

If eyerr fourth year he. reckoned as leap year, the time gained in ' 
the calender will bo, 

In 4 yr., 44 min. 41.2 sec. 

"100" ( = 25x4 yr.) 18 h. 37 " 10 " 

• 

The time thns gained in 100 years will lack only 5 h.-22 min. 50 
sec. of 1 day. Hence 

If erery marth year be reckoned as leap year, the centennial years 
excepted, the time last in the calendar will be. 

In 100 yr., 5 h. 22 min. 50 sec. 
" 400 " 21 " 31 " 20 " 

The time thns lost in 400 years lacks only 2 h. 28 min. 40 sec. of 1 
day. Hence 

If every fourth year be reckoned as leap year, 3 of every 4 cien- 
tennial years excepted, the time gained in the calendar will be, 

In 400 yr., 2 h. 28 min. 40 sec. 
" 4000 " 24 h. 46 min. 40 sec. 

The following rule for leap year will therefore render the calendar 
correct to within 1 day, for a period of 4000 years. 

I. Every year that is exactly divisible by 4 is a leap year, 
the centennial years excepted ; the other years are common years. 

IT. Every centennial year that is exactly divisible by 400 is a 
leap yeay:; the other centennial years are common years. 

Notes. — 1. Julius Caesar, the Roman Emperor, decreed that the year should 
consist of 365 days 6 hours; that the 6 hours should he disregarded for 3 suc- 
cessive yenrs, «nd an entire day he added to every fourth year. This day was 
inserted in the calendar hetween the 24th and 25th days of February, and is 
called the interenlnry day. As the Romans counted the days backward from the 
first day of the following month, the 24th of Fobraarj was called by tbem %ettQ 
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eafendnw Mnrtii, the sixth before the calends of March. The intercalarj daj 
which followed Ibis was called bir-Bexto eaUndat Martii/ hence the name 
biutearti/e,' 

2. In 1582 the error in the calendar as established by JoHns Cesar had in- 
creased to 10 days ; that is, too much time had been reclconed as a year, until 
the civil year was 10 days behind the solar year. To correct this error. Pope 
Gregory decreed that 10 entire dnys should be strioken from the calendar, and 
that the day following the 3d day uf October, 1582, should be the 14th. This 
brought the vernal equinox at March 21 — the date on which it occurred in the 
yc:ir 325, at the time of the Council of Nice. 

li. The year as established by Julius Caesar is sometimes called the Juliam 
yffir; and the period of time in which it was in force, namely from 46 years 
B. C. to 1582, is called the Julian Period, 

4. The year as established by Pope Gregory is called the Gregorian year, and 
the cnlendlir now used is the Oregorian Calendar, 

5. Most Catholic countries adopted the Gregorian Calendar soon after it was 
establit?hed. Great Britain, however, continued to use the Julian Calendar until 
1752. At this time the civil year was 11 days behind the solar year. To cor- 
rect this error, the British Government decreed that 11 days should be stricken 
from the calendar, and that the day following the 2d day of September, 1752, 
should be the 14th. 

6. Time before the adoption of the Gregorian Calendar is called Old Style 
(0. S), nnd since. New Styfet (N. S.) In Old Style the year commenced March 
25, and in New Style it commences January 1. 

7. Ru8sia still reckons time by Old Style, or the Julian Calendar; hence their 
dates are now 12 days behind ours. 

8. The centuries are numbered from the commencement of the Christian era; 
the months from the commencement of the year; the dnys from the commence- 
ment of the month, and the hours from the commencement of the day, (12 
o'clock, midnight.) Thus, May 23, 1860, 9 o'clock A. M., is the 9th hour of the 
23d day of the 6th month of the 60th year of the 19th eentury. 

MEASURE OF ANGLES. 

301. Circular Keasure, or Circular Motion, is used princi- 
pally in surveying, navigation, astronomy, and geography, for 
reckoning latitude and longitude, determining locations of places 
tind vessels, and computing difference of time. 

Every circle, great or small, is divisible into the same number 
of equal parts : as quarters/ called quadrapts; twelfths, called signs ; 
360ths, called degrees, etc. Consequently the parts of different 
circles, although having the same names, are of different lengths. 

The unit is the degree, which is ^^^ part of the space about a 
point in any plane. The table is made up of divisors and multiples 
of this unit. 

TABLE. 

60 seconds (^^) make 1 minute, . . . . ^. 
60 minutes " 1 degree, . . . . °. 

30 degrees " 1 sign, S. 

12 signs, or 360°, " 1 circle, C. 

M 
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UNIT IQUIYALBNTS. 

o 1 « 60 

B. 1 « 60 = 3600 

0. 1 « 30 «= 1800 «= 108000 

1 » 12 » 360 = 21600 « 1296000 

Scale — ascending, 60, 60, 30, 12 ; descending, 12, 30, 60, 60. 

N0TE8. — 1. Minutes of the earth's circumference are called geogrnphic or 
nautical miles. 

2. The denomination, tignt^ is confined exclusively to Astronomy. 

3. A degree has no filed linear extent When tpplied to any circle it is always 
sifff P*^!"^ ^^ ^^^ circumference. But, strictly speaking, it is not any part of a 
oircle. 

4. 90^ make a quadrant or right-angle; 
gQo « i« aextant " ^ of a circle. 



MISCELLANEOUS TABLES. 

303. COUNTING. 

12 units or things make 1 dozen. 

12 dozen " 1 gross. 

12 gross '' 1 great grosfl. 

20 units *' 1 score. 

303. PAPER. 

24 sheets make 1 quire. 

20 quires " 1 ream. 

2 reams '* 1 bundle. 

6 bundles " 1 bale. 

304. BOOKS. 

The terms folio, quarto, octavo, duodecimo, etc., indicate the 

number of leaves into which a sheet of paper is folded. 

• 

A sheet folded in 2 leaves is called a folio. 

A sheet folded in 4 leaves " a quarto, or 4to. 

A sheet folded in 8 leaves " an octavo, or 8vo. 

A sheet folded in 12 leaves '* a 12mo. 

A sheet folded in 16 leaves " a 16mo. 

A sheet folded in 18 leaves ** an 18mo. 

A sheet folded in 24 leaves *' a 24mo. 

A sheet folded in 32 leaves " a 32mo. 

305. COPYING. 

72 words make 1 folio or sheet of common law. 
90 " , " 1 " ** " " chancery. 



GOVERNtf BKT STANDARDS. ^79 



GOVERNMENT STANDARDS 
OF MEASURES AND WEIGHTS. 

300« In eaxly times, almost every province and chief city had 
its own measures and weights ; but these were neither definite nor 
uniform. This variety in the weights and measures of different 
countries has always proved a serious emharrassment to commerce ; 
hence the many attempts that have been made in modern times to 
establish uniformity. 

The English, American, and French Grovemments, in establish- 
ing their standards of measures and weights, founded them upon 
unalterable principles or laws of nature, as will be seen by ex- 
amining the several standards. 

tJNITED STATES STANDARDS. 

307* In the year lS34 the U. S. Government adopted a uni- 
form standard of weights and measures, for the use of the custom 
houiies, and the other branches of business connected with the 
General Government. Most of the States which have adopted 
any standards have taken those of the General Government. 

308* T?ie invariahh standard unit from which tfa€ standard 
units of measure and weight are derived is the day. 

Astronomers have proved that the diurnal revolution of the 
earth is entirely vadform, always performing equal parts oi a revo- 
lution on its axis in equal periods of duration. 

Having decided upon the invariable standard unit, a measure 
of this unit was sought that should in some manner be connected 
with extension as well as with this unit. A clock pendulum 
whose rod is of any given length, is found always to vibrate the 
same number of times in the same, period of duration. Having 
now the day and the pendulum, the different standards hereafter 
given have been determined and adopted. 

STANDARD OP EXTENSION. 

300. The U. S. standard unit o/measares of extension, whether 
linear, superficial, or aolid, is the yard of 3 feet, or 36 inches, 
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and is the same as the Imperial standard yard of Great Britain. 
It is determined as follows : The rod of a pendnlnm ribrating 
seconds of mean time^ in the latitude of Londoq^ in a vacuum, at 
the Jevel of the sea, is divided into 391393 equal parts, and 360000 
of these parts are 36 inches, or 1 standard yard. Hence, gnch a 
pendulum rod is 39.1393 inches long, and the standard yard is 
> § ^ g g g of the length of the pendulum rod. 

STANDARDS OF GAPAATT. 

310« The K S. standard unit of liquid measure is the old 
English wine gallon^ of 231 cubic inches, which is equal to 
8.33888 pounds avoirdupois of distilled wat^r at its maximum 
density; that is, at the temperature of 39.83° Fahrenheit, the ba- 
rometer at 30 inches. 

311« The U. S. standard unit of dry measure is the British 
Winchester bushel, which is 18^ inches Ik diauieter and 8 inches 
deep, and contains 2150.42 cubic inches, equal to 77.6274 pounds 
avoirdupois of distilled water, at its maximum density. A gallon , 
dry measure, contains 268.8 cubic inches. 

NoTBo. — 1. Grain and Bome other eommodi ties are sold by «(ric&en meatMre^ 
and in such cases the " measure is to be stricken with a round stick or roller, 
atraighty and of the same diameter from end to end." 

2. Coal, nshes, marl, manure, cum in the ear, frnit and roots nre sold by htap 
mea9itre. The bashel, heap measure, is the Winchester bushel heaped in the 
form of a cone, which done must be 19^ inches in diameter (=» to the ont'^ide 
diameter of the standard bushel measure,) and at least 6 inches ht^h. A bushel, 
heap measure, etmtains 2747.7167 cubio inches, or 597.2987 enbic inches more 
than a bushel stricken measure. Since 1 peck contains ^^so.4 =s 5:^7.605 cubio 

inches, the bushel, heap measure, contains 59.6917 cubic inches more than 5 
I^ecks. As this is about 1 bu. 1 pk. 1} pt., it is sufficiently accurate in practice, 
to call 5 pecks stricken measure a heap bushel. 

3. A standard bushel, stricken measure, is commonly estimated at 2150.4 
cubic inches. The old English standard bushel from which the United Statea 
standard bushel was derived, was kept at Winchester, England ; hence the name. 

4. The wine and dry measures of the same denomination are of differentcapao- 
ities. The exact and the jelative size of each may be readily seen by the fol- 
lowing 

313. COMPARATIVE . TABLE OP MEASURES OP CAPACITY. 

Cubic in. in 
one irallon. 

"Wine measure, 231 

Dry measure (}pk.,).. 268 J 

KoTE. — The beer gallon of 282 inches is retained in use only by eustom. 



Cubic in. in 


Cubic in. in 


Cubic in. in 


one quart. 


one pint. 


one gill. 


57} 


m 


U 


6Ti 


33i 


H 



OOVJSBIfMENT STANBARDB. IgJ 

STANDARDS OF WEIGHT. 

313* It lia3 been found that a given volnme or quantity of 
distilled rain water at a given temperature always weighs the same. 
Hence^ a cubio inch of distilled rain water has been adopted as 
the standard of weight. 

3141* The U. S. standard unit of weight is the Troy pound of 
the Mint; which is the same as the Imperial standard pound of 
Great Britain^ and is determined as follows : A cubic inch of dis- 
tilled water in a vacuum, weighed by brass weights, also in a 
vacuum, at a temperature of 62° Fahrenheit's thermometer, is 
equal to 252.458 grains, of which the standard Troy pound con- 
tains 5760. 

31 S. The U, S. Avairdupoti pound is determined from the 
standard Troy pound, and contains 7000 Troy grains. Hence, 
the Troy pound is 45S8 ~ iii ^^ ^^ avoirdupois pound. But 
the Troy ounce contains ^^^^^ = ^^^ grains, and the avoirdupois 
ounce '^^^^ s=s 437.5 grains; and an ounce Troy is 480 — 437.5 
SB 42.5 grains greater than an ounce avoirdupois. The pound, 
ounce, and grain. Apothecaries' weight, are the same as the like 
denominations in Troy weight, the only difference in the two 
tables being in the divisions of the ounce. 

310« COMPARATIVE TABLE OF WEIGHTS. 

Troj. Aroirdnpoifl. ApotheearimP. 

1 pound = 5760 grains, = 7000 grains. = 6760 grains, 
1 ounce = 480 " = 437.5 " = 480 " 

175 pounds, = 144 pounds. = 175 pounds, 

STANDARD SETS OP WEIGHTS AND MEASURES. 

317* A uniform set of weights and measures for all the States 
was approved by Congress, June 14, 1836, and furnished to the 
States in 1842. The set furnished consisted of 

A yard. 

A set of Troy weights. 

A set of Avoirdupois weights. 



1^2 COMPOUND KUHBBB8. 

A wine gallon, and its subdiyisionfl. 

A half bushel, and its subdivisions. 

318* State Sealers of Weights and Measures fumisli standard 
sets of weights and measures to counties and towns. 

A Countif Standard consists of 

1. A large balance, comprising a brass beam and scale dishes, 
with stand and lever. 

2. A small balance, with a drawer stand for small weights. 

3. A set of large brass weights, namely, 50, 20, 10, and 5 lb. 

4. A set of small brass weights, avoirdupois, namely, 4, 2, and 
1 lb., 8, 4, 2, 1, }, and \ oz. 

5. A brass yard measure, graduated to feet and inches, and the 
first foot graduated to eighths of an inch, and also decimally; with 
a graduation to cloth measure on the opposite side ; in a case. 

6. A set of liquid measures, made of copper, namely, 1 gal., i 
gal., 1 qt., 1 pt., \ pt., 1 gi.; in a case. 

7. A set of dry measures, of copper, namely, } bu., 1 pk., } pk. 
(or 1 gal.), 2 qt. (or i gal.), 1 qt. ; in a case. 

ENGLISH MEASURES AND WEIGHTS. 
GOVERNMENT STANDARDS. 

« 

310« The English act establishing standard measures and 
weights, called " The Act of Uniformity," took effect Jan. 1, 1826, 
and the standards then adopted, form what is called the Imperial 
System. 

330. The Invariable Standard Unit of this system is the 
same as that of the United States, and is described in the Act of 
Uniformity as follows: "Take a pendulum which will vibrate 
seconds in London, on a level of the sea, in a vacuum ; divide all 
that part thereof which lies between the axis of suspension and 
the center of oscillation, into 391393 equal parts; then will 10000 
of those parts be an imperial inch, 12 whereof make a foot, and 
86 whereof make a yard," 
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STANDARD OF EXTENSIONS 

331. The English Standard Unit of Measures of Extension^ 
whether linear, superficial, or solid, is identical with that of the 
United States, (309)* 

STANDARDS OF CAPACITY. 

333« The imperial Standard Gallon^ for liquids and all dry 
suhstances, is a measure that will contain 10 pounds avoirdupois 
weight of distilled water, weighed in air, at 62*^ Fahrenheit, the 
barometer at 80 inches. It contains 277.274 cubic inches. 

3!23« The Imperial Standard Bushel is equal to 8 gallons or 
80 pounds of distilled water, weighed in the manner above de- 
scribed. It contains 2218.192 cubic inches. 

STANDARDS OP WEIGHT 

324:« The Imperial Standard Pound is the pound Troy, 
which is identical with that of the United States Standard Troy 
pound of the Mint, (314.) 

333. The Imperial Avoirdupois Pound contains 7000 Troy 
grains, and the Troy pound 5760, It also is identical with the 
United States avoirdupois pound. 

TABLES. 

330. The denominations in the standard tables of measures 
of extension, capacity, and weights, are the same in Great Britain 
and the United States. But some denominations in several of the 
tables are in use in various parts of Great Britain that are not 
known in the United States. 

These denominations are retained in use by common consent, 
and are recognized by the English common law. They are as fol- 
lows: 

337. MEASURES OF EXTENSION. 



18 inches make 1 cubit. 

45 inches or 1 « 

5 quarters of the standard yard 

NoTR. — The cubit was origiDally the length of a man's forearm and hand ; or 
the distance from the elbow to the end of the middle finger. 



} " 1 ell. 
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338* MKASURXS OV CAPACITY. 

LIQUID MBASURU. 

9 old ale galloos make 1 firkin. 

'4 firkins ** 1 barrel of beer. 

7J Imperial " " 1 firkin. 

^S ir*"^ ^"^ """"^^ " 1 hogshead. 

70 Imperial gallons or ) 

84 wine 

2 hogsheads, that is 
105 Imperial gallons or 
126 wine " 



1 puncheon or 
** J of a tnn. 



t 



(t 



1 pipe. 



2 pipes " 1 tun. 

Pipes of wine are of different capacities, as follows : 

110 wine gallons make 1 pipe of Madeira. 

( Barcelona, 
120 " " 1 " ^Vidonia, or 

( Teneriffe. 
130 " " 1 " Sherry. 

138 " " 1 " Port. 

140 i« it 1 a (Bucellas, or 

^^ ^ \ Lisbon. 

SI39. BRT MEASURE. 

8 bushels of 70 pounds each make 1 quarter of wheat. 
36 ** heaped measure,' " 1 chaldron of coal. 

NoTB. — The quarter of wheat is 560 poanQis, or i of a ton of 2240 pounds. 

SSO. WEIGHTS. 

8 pounds of butchers' meat make 1 stone. 

14 " " other commodities " 1 " or i of a cwt. 

2 stone, or 28 pounds " 1 todd of wool. 

70 pounds of salt ' "1 bushel. 

NoTB. — The English quarter is 28 pounds, the hundred weight is 112 pounds, 
and the ton is 20 hundred weight, or 2240 pounds. 



FRENCH MEASURES AND WEIGHTS. 
GOVERNMENT STANDARDS. 

331« The tables of standard measures and weights adopted 
by the French Government are all formed upon a decimal scale, 
and constitute what is called the French Metrical St/stem. 
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33% Invariable Standard Unit The French metrical sys- 
tem has, for its Unit of all meiMSures, whether of length, area, 
solidity, capacity, or weight, a tmiform inyariable standard, adopted 
from nature and called the mitre. It was determined and estab- 
lished as follow^ : a very accurate survey of that portion of the 
terrestrial meridian, or north, and south circle, between Dunkirk 
and Barcelona, Fxance, was made, under the direction of Govern- 
ment, and from this measurement the exact length of a quadrant 
of the entire meridian, or the distance from the equator to the 
north pole, was computed. The ten millionth part of this arc was 
denominated a mitre, and from this all the standard units of 
measure and weight are derived and determined. 

STANDARDS OJE* EXTENSION. 

333* The French Standard Linear Unit is the m^tre. 

334* The French Standard Unit of Area is the Are, which 
is a unit 10 metres square, and contains 100 square metres. 

33S« The French Standard Unit of Solidity and Capacity 
is the lAtre, which is the cuhe of the tenth part of the m^tre. 

STANDARD OF WEIGHT. 

330« The French Standard Unit of Weight is the Gramme, 
which is determined as follows : the weight in a vacuum of a 
cubic decimetre or litre of distilled water, at its maximum density, 
was called a kilogramme, and the thousandth part of this was 
called a Grramme, and was declared to he the unit of weight. 

NOMENCLATURE OF THE TABLES. 

337* It has already been remarked, (330), that the tables are 
all formed upon a decimal scale. The names of the multiples and 
divisors of the Government standard units in the tables are formed, 
by combining the names of the standard units with prefixes; the 
names of the multiples being formed by employing the prefixes 
deca, (ten), hecto, (hundred), kUd, (thousand), and myria, (ten 
thousand), taken from the Greek numerals ; and the names of the 
divisors by employing the prefixes (£ea, (teuXXsi^yCeutl, Q\\«!l^^^5^sv^^ 
16* 
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<mt7t, (thousaiidth)^ from the Latin numerals. Henee Uie name 
of any denomination indicates whether a unit of that denomination 
is greater or less than the standard unit of the table. 

SS8. I. Fesnch Linear Measube. 

TABLE. 

10 millimetres make 1 centimetre. 

10 centimetres '* 1 decimetre. 

10 decimetres " 1 metre. 

10 metres " 1 decametre. 

10 decametres ** 1 hectometre. 

10 hectometres ** 1 kilometre. 

10 kilometres " 1 mjriametre. 

Notes. — 1. The metre is equl to S9.86S5 tnchest the standard rod of hrsss 
on which the foriaer is measured being at the temperature of 32® Fahrenheit, 
and the Bngtisb standard brass yard or '* Scale of Troughton" at 62°. Hence, a 
metre is equal to 3.2807 feet English measure. 

2. The length of a metre being 39.3685 inches, and of a clock pendulum 
vibrating seconds at the level of the sea in the latitude of London 89.1393 
inches, the two standards differ only .2292, or less than i of an inch. 

339. n. French Square Measure. 

TABLE. 

100 square metres, or centiares (10 metres square) make 1 are. 
100 ares (10 ares square) " 1 hectoare. 

KoTB. — A square metre or centiare is equal to 1.19589444 square yards, and 
An are to 119.589444 square yards. 

340. III. French Liquid and Dry Measure. 

TABLE. 

10 decilitres make 1 litre. 

10 litres " 1 decalitre. 

10 decalitres " 1 hectolitre. 

10 hectolitres " 1 kilolitre. 

NoTRS. — 1. A litre is equal to 61.53294 cubic inches, or 1.06552 quarts of a U. 
8. liquid gallon. 

2. A table of Solid or Cubic Measure is also in use in some parts of France, 
although it is not establiflhed or regulated by government enactments or decrees. 
The unit of this table is a cubic metre, which is equal to 61532.94238 cubic 
inches, or 35.60934 cubic feet. This unit is called a Stere, 

TABLE. 

10 decisteres make 1 stere. 
10 steres ** 1 decastere. 
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841. IV. Frekch Weight* 



TABLE. 



10 milligrammes make 1 centigramme. 

10 centigrammes ** 1 decigramme. 

10 decigrammes '* 1 gramme. 

10 grammes " 1 decagramme. 

10 decagrammes '' 1 hectogramme. 

10 hectogrammes " 1 kilogramme. 

100 kilogrammes ** 1 quintal. 

10 quintals " / J "»«««!. «»• 

^ (1 ton of sea water. 

NoTRS. — 1. A gramme is eqaal to 15.433159 Troj grains. 
2. A kilogramme is equal to 2 lb. 8 oz. 3 pwL 1.159 gr. Troy, or 2 lb. 3 os. 
4.1549 dr. Avoirdupois. 

342. Comparative Table of the United States, English, 
AND French Standard Units of Measures and Weights. 

United states. English. French. 

Extension, Yd. of 3 ft, or 86 in. Same as IT. S. Ifetra, 80.3685 la. 

t*»r^^nit^ I Wine jfal., 231 cu. in. Imp'l gal., 277.274 cu. hi. Litre, 61.58204 co. In. 

t^apHOiy, I >vinch'r bu., 2150.42 en. In. Imp'l bu.. 2218.192 cu. in. 

Weight, Troy lb., 5760 gr. Imperial lb., 5760 gr. Gramme, 15.433160 T. gr. 

NoTRs. — 1. An Imperial gallon is equal to 1.2 wine gallolTis. 

2. An old ale or beer gallon is very nearly 1.221 wine gallons, or 1.017 Im- 
perial gallons. 

3. In ordinary computations 2150.4 cu. in. may bo taken as a Winchester 
bushel, and 2218.2 cu. in. as an imperial bnsheL 



MONEY AND CURRENCIES. 

343. Money is the commodity adopted to serve as the uni- 
versal equivalent or measure of value of all other commodities, 
and for which individuals readily exchange their surplus products 
or their services. 

3414:« Coin is metal struck, stamped, or pressed with a die, to 
give it a legal, fixed value, for the purpose of circulating as 
money. 

Note. — The coins of ciyilized nations consist of gold, silver, copper, and 

nickel. 

349. A Mint is a place in which the coin of a country or 

government is manufactured. 

NoTK. — In all eivllised countries mints and coinage are under the exclusiTC 
direction and control of government. 
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3410* An Alloj is a componnd of any metal with another of 
less value. In coinage, the less valuable or bciser metal is not 
reckoned of any value. 

NoTB.— Gold and aiWer, in their pure state, are t«o sod and flexible for coin- 
age; hence they are hardened by componnding them with an alluy of baser 
metal, while their color and other valuable qualities are not materially impaired. 

34:T« An Assayer is a person who determines the composi- 
tion and consequent value of alloys of gold and silver. 

The fineness of gold is estimated by carats, as follows : — 

Any mass or quantity of gold, either pure or alloyed, is divided 
into 24 equal parts, and each part is called a carat. 

Fine gold is pure^ and is 24 carats, fine. 

Alloyed gold is as many carats fine as it contains parts in 24 of 
fine or pure gold. Thus, gold 20 carats fine contains 20 parts or 
carats of fine gold, and 4 parts or carats of alloy. 

348* An Ingot is a small mass or bar of gold or silver, in- 
tended either for coinage or exportation. Ingots for exportatioa 
usually have the assayer's or mint value stamped upon them. 

340* BuUiofl is uncoined gold or silver. 

3tS0« Bank Bills or Bank Notes are bills or notes issued by 
a banking company, and are payable to the bearer in gold or silver, 
at the bank, on demand. They are substitutes for coin, but are 
not legal tender in payment of debts or other obligations. 

3tSl. Treasury Notes are notes issued by the General Govern- 
ment, and are payable to the bearer in gold or silver, at the gene- 
ral treasury, at a specified time. 

3tSS« Currency is coin, bank bills, treasury notes, and other 
substitutes for money, employed in trade and commerce. 

3eS3« A Cirenlating Kedium is the currency or money of a 
country or government. 

334. A Decimal Currency is a currency whose denomna- 
tions increase and decrease according to the decimal scale. 

I. United States Money. 

SSS* The currency of the United States is decimal currency, 
and is sometimes called Federal Mone^» 
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The unit is the dollar, and all the other denominations are either 
> divisors or multiples of this unit 

TABLE. 

10 mills (m.) make 1 cent, ct. 

10 cents "1 dime, d. 

10 dimes " 1 dollar, $. 

10 dollars " 1 eagle, E. 

UMIT SQUITALKNT8. 

ct. m. 

d. 1 = 10 

I 1 = 10 == 100 

B. 1 = 10 = 100 = 1000 

1 = 10 = 100 = 1000 •= 10000 

Scale — • uniformly 10. 

KoTBS. — 1. Federal Money was adopted by Cotigtets in 1786. 
2. The character $ is eappoaed to be a contraction of U. 8., (United Statei,) 
the U being placed apon the S. 

Coins. The gold coins are the double eagle^ eagle^ half eagle^ 
quarter eagle, three dollar piece and dollar. 

The silver coins are the half and quarter dollar, dime and half 
dime, and three-cent piece. 

Th^ nickel coin is the cent. 

NoTRS. — 1. The following pieces of gold are in circulation, but are not legal 
coin, yis. : the fifty dollar piece, and the half and quarter dollar pieces. 

2. The silver dollar, and the copper cent and half cent, are no longer coined 
for general circulation. 

2, The mill is a denomination used only in computations;- it-is not a coin. 

390. Government Standard. By Act of Congress, January 
18, 1837, all gold and silver coins must consist of 9 parts (.900) 
pure metal, and 1 part (.100) alloy. The alloy for gold must con- 
sist of equal parts of silver and copper, and the alloy £Dr silver of 
pure copper. 

The three-cent piece is 3 parts (f ) silver, and J part (J) copper. 

The nickel cent is 88 parts copper and 12 parts nickel. 

STATE CURRENCIES. 

397. United States money is reckoned in dollars, dimes, cents, 
and mills, one dollar being uniformly valued in all the States at 
100 cents } but in many of the States money is sometimes reckoned 
in dollars, shillings, and pence. 
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NoTR. — At the time of the adoption of our decimal currency by Coogrcs?, in 
1786, the coioHUit currency^ or bill* of credi't, insued by the colunies, had depre- 
ciated in value, and ihi« deprecialiuni being unequal in the different colimics, 
gave rise to the different values of the Stute currencies; this variation continues 
wherever the denominations of shillings and pence are in use. 

Georgia Currency. 
Georgia, South Carolina, $1 = 4b* 8d. » 56d. 

Canada Currenqf, 
Canada, Nova Scotia, .$1 =i Ss. = 60d. 

New England Currency, 

New England States, Indiana, Illinois, ] 

Missouri, Virginia, Kentucky, Tennes- > $1 = Gs. »= 72d. 

see, Mississippi, Texas, j 

Pennsylvania Currency, 

New Jersey, Pennsylvania, Delaware, ) a-i 7„ aj oA/i 

Maryland, ] -. ..*A — '8. Da. — wa. 

New York Currency, 



New York, Ohio, Michigan, | |1^88.=:96d. 

IJarolina, J 



North Carolina, 



II. Canada Money. 

3«S8« The currency of the Canadian provinces is decimal, and 

the table and denominations are the same as those of the United 

States money. 

Note. — The decimal currency was adopted by the Canadian Parliament in 
1858, and the Act took effect in 1859. Previous to the latter year the money 
of Canada was reckoned in pounds, shillingSi and pence, the same as in Eng- 
land. 

Coins. The new Canadian coins are of silver and copper. 
The iXLver coins are the shilling or 20-cent piece, the dime^ and 
half dime. 

The copper coin is the cent, 

NoTR. — The 20-cent piece represents the valae of the shilling of the old 
Canada Currency. 

3tS9« Government Standard. The silver coins consist of 92 
parts (.925) pure silver and 75 parts (.075) copper. That is, they 
are .925 fine. 

Note. — The ralne of the 20-ceiit piece in United States money is 18} centS/ 
of the dime 9^ cents, and of the half dime 4} c<nts« 
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III. English Money. 

360. English or Sterling Money is the currency of Great 
Britain. 

The unit is the pound sterling, and all the other denominations 
are divisors of this unit 

TABLE. 

4 farthings (far. or qr.) make 1 penny, d. 

12 pence '* 1 shilling, .^ s. 

20 shillings '* 1 pound or sovereign . . j& or sov. 

UNIT EQUIVALENTS. 

». 1= 4 

£,oriOT. la= 12=- 48 

1 = 20 = 240 = 960 
ScALB — ascending, 4, 12, 20; descending, 20, 12, 4. 

Notes. — 1. Farthings ore generally exprefsed as fractions of a penny; thas, 
1 far., sometimes called 1 quarter, (qr.)*"-- ^d. ; 3 far. ^|d. 

2. The old/, the original abbreviation fur shillings^ was formerly written be- 
tween shillings and pence, and d, the abbreviation for pence, was omitted. Thus 
2s. 6d. was written 2/6. A straight line is now osed in plaee of the/, and shil- 
lings are written on the left of it and pence on the right. Thus, 2/6, 10/3, 
etc 

Coins. The gold coins are the sovereign (=s £1) and the half 
sovereign, (= 10s.) 

The «i7t7cr coins are the crown (= 5s.), the half crown (= 2s* 
6d.), the shilling, and the 6 penny piece. 

The copper coins are the penny, half penny, and farthing. 

Note. — The gnfnea (»» 2l8.) and the half guinea (=» 10s. 6d. sterling) are old 
gold coins, that are still in circulation, bnt are no longer coined. 

361* Government Standard, The standard fineness of Eng- 
lish gold coin is 11 parts pure gold and 1 part alloy; that is, it is 
22 carats fine. The standard fineness of silver coin is 11 oz.! 
2 pwt. (=s 11.1 oz.) pure silver to 18 pwt. (= .9 oz.) alloy. Hence 
the silver coins are 11 oz. 2 pwt fine; that is, 11 oz. 2 pwt. pure 
silver in 1 lb. standard silver. 

This standard is 37 parts (j^ » .925) pure silver and 3 parts 
(^ s= .075) copper. 

NoTK. — A pound of English standard gold is equal in Talae to 14.2878 lb. ^ 
14 lb. 3 01. 9 pwt 1.727 gr. of silver. 
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IV. Frbnch Monet. 

869. The cnrreDcy of France is decimal currency. 
The unit is the franc, of which the other denominations are 
divisors. 

TABLE. 

10 millimes make 1 centime. 
100 centimes ** 1 franc. 

Scale — ^qoending, 10, 100; descending, 100,10.1 

Coins. The gold coin is the !20-franc piece, or Louis. 
The silver coins are the franc and the demi franc. 

NoTB. — In Franoe AceonnU are kept in franca and decimes. A frano u equal 
to 18.6 oenU U. S. money. 

363* COMPARATIVE TABLE OF MONEYS. 



EnglMi. U. 8. 



Iqr. 
Id. 



% .OO^f i 



Is. OS .24; 

48.' Id. 2/Aqr. = 1.00 
£1 c= 4.84 




Frendli. TJ. S. 

1 millime = $ .000186 

1 centime = .00186 

1 franc = .186 



REDUCTION. 

364« deduction is the process of changing a number from 
one denomination to another without altering its value. 

Reduction is of two kinds. Descending and Ascending. 

36«S« Beduction Descending is changing a number of one 
denomination to another denomination of less unit value; thus, 
$1 = 10 dimes ^ 100 cents ^ 1000 mills. 

366. Eednction Ascending is changing a number of one 
denomination to another denomination of greater unit value; thus, 
1000 mills » 100 cents « 10 dimes » $1. 

BEBUOTION DESOENDINq. 
CASE I. 

367. To reduce a compound number to lower de- 
nominations. 

1. Eaduce 3 mi. 1 fur. 17 rd. 2 yd. 1 ft. 8. in. to inches. 
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opiUATioir. Analysis. Since in 

3*ii* i»7JojfA.o« ^ ^^- there are 8 fur., ^ 

mi. 1 fur. 1/ rd. 2 yd. 1 ft 8 in. . « ., ^. * ^ 

o "^ in 3 miles there are 

3 X 8 fur. = 24 fur., 

25 fur. and the 1 fur. in the 

^^^ given number, added, 

1017 rd. makes 25 fur. in 3 mi. 

5} 1 fur. Since in 1 fur. 

gQgiT • there are 40 rd., in 25 

50gi for. there are 25 X 40 

, , - rd. = 1000 rd., and 

Q ^ ' the 17 rd. in the given 

number added, makes 



3 



16787 i ft. 1017 rd. in 3 mi. 1 fur. 

^-^ 17 rd. Since in 1 rd. 

201458 in. there are 5} yd., in 

1017 rd. there are 
1017 X &i yd, = 5593} yd., which plus the 2 yd. in the given number 
= 5595} yd. in 3 mi. 1 fur. 17 rd. 2 yd. Since in 1 yd. there are 
3 ft., in 6595} yd. there are 5696} X 3 ft. = 16786} ft, which plus 
the 1 ft. in the given number = 16787} ft in 3 mi. 1 fur. 17 rd, 2 yd. 
1 ft And since in I ft there are 12 in., in 16787} ft. there are 
10787} X 12 in. = 201450 in., which plus the 8 in. in the given num- 
ber = 201458 in. in the given compound number. On examining the 
operation, we find that we have successively multiplied the numbers 
in the descending scale of linear measure from miles to inches, inclu- 
sive. But, as either factor may be used as a multiplicand, (82^ I), we 
may consider the numbers in the descending scale as multipliers. 
Hence the following 

KuLE. I. Multiply the highest denomination of the given 
compound num.her by that number of the scale whicJi vnU reduce it 
to the next lower denominationy and add to the product the given 
^ number f if any, of that lower denomination. 

II. Proceed in the same manner with the results obtained in eaxih 
lower denomination, untU the reduction is brought to the denominor 
tion required, 

EXAMPLES FOR PRACTICE. 

1. In 16 lb. 10 oz. 18 pwt 5 gr., Kow m«a\^ ^niti^^l 
17 
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2. In £133 6 8. 8d., how many farthings ? Ans. 128,000. 
B. Change 100 mi. to inches. An9. 6336000 in. 

4. How many rods of fence will inclose a farm li miles 
square? Ati^- 1920 rd. 

5. The grey limestone of Central New York weighs 175 lbs. 
to the cubic foot; what is the weight of a block 8 ft long and 
1 yd. square t Am. 6 T. & cwt. 

6. What will be Ihe east of 1 hhd. of moksses at (.28 per gal. ? 

7. A man wishes to ship 1548 bu. 1 pk. of potatoes in barrels 
oontaining 2 bu. 3 pk. each; how many barrels must he obtain? 

8. A grocer bought 10 bu. of chestnuts at (3.75 a bushel, and 
retailed them at (.06i a pint; how much was his whole gain f 

9. Reduce 90° 17' 40" to seconds. An$. 325060". 

10. In the 18th century how many days ? Afut, 86524 da^ 

11. At 6i cts. each, what will be the cost of a great-gross of 
writing books ? Ans. $108. 

12. How large an edition of an octaTO book can be printed 
from 4 bales 4 bundles 1 ream 10 quires of paper, allowing 8 
sheets to the Tolume ? An*. 2970 yoI. 

13. Suppose your age to be 18 yr. 24 da. ; how many minutes 
old are you, allowing 4 leap years to have occurred in that time ? 

14. How many pence in 481 sovereigns? Ans. 115,440 d. 

15. Eeduce $7i to mills. Ans. 7375 mills. 

16. In 3 P. of Sherry wine, how many qt. ? Ans. 1560 qt. 

17. Reduce 37 Eng. ells 1 qr. to yd. Ans.yid yd. 2 qr. 

18. In £Q 10s. lOd. how many dollars U. S. currency ? 

19. Reduce 6,0. 14f ^ 3f g 45 iq. to minims. 

20. Reduce 1 T. 1 P. 1 hhd. to Imperial gallons. 

Ans. 367i Imperial gal. 

21. How many dollars Canada currency are equal to £126 12s. 
6d.? Ans. $506}. 

22. How many bottles containing pints, quarts, and tWjO quarts, 
of each an equal number, may be filled from a hogshead of wine ? 

Ans. 72. 

23. How many steps of 2 ft. 9 in. each, will a man take, in 
walking from Erie to Cleveland, the distance being 95 mi. ? 
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m 

24. A grocer bought 12 bbl. of cider at $1| a barrel, and after 
CODverting it into vinegar, he retailed it at 6 cents a quart ; bow 
much was his whole gain ? Ans. $69.72. 

25. In 75 A. 4 sq. ch. 18 P. 118 sq. 1. how man j square Huks? 

26. How many inches high is a horse that measures 16 hands ? 

27. If a vessel sail 150 leagues in a day, how many statute 
miles does she sail ? Ans. 517.5. 

28. If 14 A. be sold from a field containing 50 A., how many 
square rods will the remainder <)ontain ? Ans, 5,760 sq. rd. 

29. A man returning from Pike's Peak has 36 lb. 8 oz. of 
pure gold ; what is its value at $1.04^ per pwt ? Ans. $9169.60. 

30. A person having 8 hhd. of tobacco, each weighing 9 cwt. 
42 lb., wishes to put it into boxes containing 48 lb. each ; how 
many boxes must he obtain ? Ans. 157. 

31. A merchant bought 12 bbl. of salt at $1} a barrel, and. re- 
tailed it at f of a cent a pound ; how much was his whole gain ? 

32. A physician bought lib 10|; of quinine at $2.25 an ounce, 
and dealt it out in doses of 10 gr. at $.12} each; how much more 
than cost did he receive ? Ans, $82.50. 



CASE IT. 

368. To reduce a denominate fraction from a greater 
to a less unit. 

1. Keduce -^^ of a gallon to the fraction of a gill. 

Analysis. To re- 
daee gallons to gills, 
we multiply succes- 
sively by 4, 2, and 4, 
the numbers in the de- 
scending scale. And 
since the given num- 
ber is a fraction, we 
indicate the process, 
as in multiplication of 
Inactions, after which we perform the indicated operations, and ob- 
tain /]-, the answer. Hence, 



OPERATIOW. 




,«, gal. X 1 X f X ^ 


- A g>- 


Or, 




* 


1 
4 
2 

4 


• 


11 


8>- 


A ^'f -^»«- 
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Bulk. Multipfy the Jraclwn of the hit/her denomination by the 
numbers in tJie descendinff scale successivefy^ betuceen the given aa\d 
the required denomination, 

NoTB. — CftDoelUtion may be Applied wberever prsctieaUe. 

SXAMPI1E8 JOB PRACTiqiU 

1. Redoce i^j^ of a lb. Troy to the fraction of a peniiyweight 

Ans, I pwt. 

2. Keduce ^^-^ of a hhd. to the fraction of a pint. 

3. Reduco -^-^ of a mile to the fraction of a yard. 

An$, I yd. 

4. Reduce ^f^ of a gallon to the fVaction of a gill. 

5. What part of a dram is ^^\^^ of | of | of y\ of ^\ pounds 
avoirdupois weight ? Ans. -^ff^ dr. 

«6. Beduoe j^^u^^ of a dollar to the Auction of a cent. 

7. Eeduce -^^ of a rod to the fraction of a link. Ans. | 1. 

8. Reduce -^-^ of a scruple to the fraction of a grain. 

9. What fraction of a yard is ^ of -^ of a rod ? 

10. -j^5 of -a week is | of how many days? Ans. 8| da. 

11. W^hat fraction of a square rod is j^^-q of 4| times ^ of mi 
acre ? Ans» ^ sq. rd. 

;/ CASE III. 

369. To reduce a denominate fraction to integers 
of lower denominations. 

1. What is the value of | of a bushel? 

OPERATION. AnaLTSIS. J bu. = | of 

I bu. X 4 •= f pk. = If pk. 4 pk., or 1§ pk.; J pk. = J 

I pk. X 8 3- V qt. B 4| qt. of 8 qt. « 4| qt. ; and J qt. 

|qt. X2« f pt — lfpt. =|of ^pt.==ljpt. The 

1 pk. 4 qt. 11 pt, Ans. ' T*'' } P?'' ^^*- \ P*" 
'^ with the last denominate 

fraction, } pt., form the answer. Hence, 

Rule. I. Multiply the frdctioii hy that number in the scale 

which will redu/ce it to the next lower denomination^ and if' the 

result be an improper frojctionj reduce it to a whole or mixed 

number. 
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II. Proceed with the fractional part, if any, as be/ore, until 
reduced to the denommatunu required, 

III. Th>e units of the several denominatwnSj arranged m their 
order, wiU he the required result, 

EXAMPLES FOB PRACTIOE. 

1. Eeduce y^ of a yard to integers of lower denominations. 

Ans. a ft. 8| in. 

2. Keduce | of a month to lower denominations. 

8. Keduee | j J of a short ton to lower denominations. 

4. Wha^ is the value of | of a long ton f 

Ans, 11 cwt. 12 lb. 7 J oz. 

5. What is the value of | of 2| pounds apothecaries' weight ? 

6. What is the value of j^ of an acre? 

Ans, 2 R. 6 P. 4 sq. yd. 5 sq. ft. 127/^ sq. in. 

7. Reduce | of a mile to integers of lower denominations. 

8. What is the valtte of 4 of a great gross ? 

Ans. 6 gross 10 doz. 8|. 

9. What is the value in geographic miles of y^^ of a great 
circle? Ans. 12150 mi. 

10. What is the value of | of 3| cords of wood ? 

Ans, 2 Cd. 5 cd. ft. 9| cu. ft. 

11. The distance from Buffalo to Cincinnati is 438 miles; hav- 
ing traveled | of this distance, how far have I yet to travel ? 

Ans, 262 mi. 6 fur. 16 rd. 

12. What is the valite of || f J? Ans, 3 f g 35 Ttl. 

13. What is the value of | of a sign ? 

jiiM. 12*' 51' 25"f. 

14. A mab having a hogshead of wine, sold y^^ of it; how 
much remained? Ans, 33 gal. 8 qt. 1 pt. ly^^ gi. 



CASE IV. 

. S70. To reduce a denominate decimal to integers 
of lower denominations. 

1. Reduce .125 of a barrel to integers of lower denominations. 
17* 
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OFERATTOH. ANALYSIS. "We first multiply 

125 the given decimal, .125 of a barrel, 

81,5 by 31.5 (= 31i) to reduce it to 

« qotT 1 ^lons, and obtain 3.9375 gallons. 

A ^ ' Omitting the 3 gallons, we mul- 

t\^\y the decimal, .9375 gal., by 

3.7500 qt. 4 ^ reduce it to quarts, and obtain 

^ 3.75 quarts. We next multiply 

1.50 pt. the decimal part of this result by 

4 2, to reduce it to pints, and obtain 

2^0 m, 1*5 pints. And the decimal part 

3 gal. 3 qt 1 pt. 2 gi., Ans. »' ^^^ '«""!* ^« """^^'P^y ^^ "^ *^ 
^ * o reduce it to gills, and obtain 2 

gills. The integers of the several denominations, arranged in their 

order, form the answer. Hence, 

KULE, I. Multiply the giv^ denominate decimal hy that num- 
ber in the descending scale which will reduce it to tJie next lower 
denomination^ and point off the result as in multiplication of 
decimals. 

II. Proceed with the decimal part of the product in the same 
manner until reduced to the required denominations. The integers 
at the left will he the answer required. 

EXAMPLES FOR PRACTICE. 

1. What is the value of .645 of a day ? 

Ans. 15 h. 28 min. 48 sec. 

2. What is the value of .765 of a pound Troy ? 

3. What is the value of .6625 of a mile ? 

4. What is the value of .8469 of a degree ? 

. Ans, b(y 48.84". 

5. What is the value* of .875 of a hhd. ? 

6. What is the value of £.85251 ? 

Ans, 17 s. 2.4 + far. 

7. What is the value of .715° ? Ans. 42' 54". 

8. What is the value of 7.88125 acres ? 

Ans, 7 A.3R. 21 P. 

9. What is the value of ^625 of a fathom ? Ans, 3| ft. 
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10. Wliat is tixe value of .375625 of a barrel of pork f 

11. What la the value of .1150390625 Cong, f 

Arts. 14 fg 6f5 48 n. 
• 12. What is the value of .61 of a tan of wine ? 

Am. 1 P. 27 gal. 2 qt, 1 pL 3.04 gi. 

EEDUOTION A8GEMDINO. 
CASE I. 

371« To reduce a denominate number to a com- 
pound number of higher denominations, 

1. Eeduce 157540 minutes to weelui. 



Analtsis, Dividing 
the given number of 
minutes by 60, because 
there are ^^ as many 
hours as minutes, and we 
obtain ^2645 fa. phis a re- 
mainder of 40 min. We 
next divide the 2645 h. 
by 24, because there are 
^ as many days as hours, and we find that 2645 h. = 109 da. plus a 
remainder of 9 h. Lastly we divide the 109 da. by 7, becaufie there 
axe I as many weeks as days, and we find that 109 da. = 15 wk. plus 
a remainder of 4 da. The last quotient with the several remainders 
annexed in the order of the succeeding denominations, form the 
answer. 



OFBKATIOK. 

60) 157540 min, 

24 ) 2625 h. + 40 min, 

7)109 da. -f Oh. 

15 wk, 4- ^ da. 
15 wk. 4 da. 9 h. 40 min.^ An$. 



2. Beduce 201458 inches to miles. 

OPERATION. 

12) 201458 in, 

3 ) 16788 ft. 2 in. 

5} or 5.5) 5596 yd, 

40) 1017 rd. 2 yd. 1 ft. 6 in. 

8 ) 25 fur. 17 rd, 

3 mi. 1 fur. 
S ml 1 fur. 17 rd. 2 yd, 1 ft. 8 in., Am, 



Analysis. We 
divide successively 
by the numbers in 
the ascending scale 
of linear measure, 
in the same manner 
as in the last pre- 
ceding operation. 
But, in dividing the 
5596 yd. by 5J or 
6,5, we have a re- 
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mainder of 2} jdU vid this reduced to its eqniTaleni compooiid xiiim- 
ber, (169) = 2 yd. 1 ft. 6 in. In forming our final result, the 6 in. 
of this number are added to the first remainder, 2 in., making the 8 in. 
as given in the answer. From these exaipples and analyses we. deduce 
the following 

KuLE. I. Divide the given concrete or denomtncUe mtmher hy 
that number of Hie a9eending tcale which wiB reduce it to the next 
higher denomination, 

II. Divide the quotient hy the next higher number in the scale; 
and so proceed to the highest denomination required. The last 
qfiotient, vnth the several remainders annexed in a reversed order ^ 
vriU he the answer. 

Note. — The sereral corresponding etwes in redvotion detMnding and redvob. 
lion aseeadiog, bting oppotites, matiwny prove each other. 

kxampi.es POR PRACTICK. 

1. Eedaoe 1913551 drams to tons. 

2. Id 97920 gr. of medicine how many lb. f Ans, 17 lb. 

3. Eeduce 1000000 in. to mi. 

4. How many acres in a field 120 id. long and 56 rd. wide ? 

5. In a pile of wood 60 ft. long, 15 ft. wide, and 10 ft. high, 
how many cords ? Ans. 70 Cd. 2 cd. ft. 8 cu. ft. 

6. How many fathoms deep is a pond that measures 28 ft. 6 
in. ? Ans. 4i fath. 

7. In 30876 gi. how many hhd. ? 

8. How many bushels of com in 27072 qt. ? Ans. 846 bu^ 

9. At 2 cts. a gill, how much alcohol may be bought for 1^2.54 ? 

10. In 1234567 far. how many £ ? Ans. £1286 1 J d. , 

11. Eeduce 2468 pence to half crowns. 

12. In «88.35 how many francs? Am. 475. 

13. In 622080 cu. in. how many tons of round timber? 

14. In 84621 H how many Cong. ? 

15. If 135 million Gillott steel pens are maonfaetured yearly, 
how many great-gross will they make ? Ans. 78125. 

16. Reduce 1020300" to S. Ans. 9 S. 13° 25^ ; 

17. In 411405 sec. how many da.? 
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' 18. During a storm at sea, a ship changed her latitude 412 
geographic miles ; how many degrees and minutes did she change ? 

Ans. 6* 62'. 

19. If a man travel at the rate of a minute of distance in 20 
minutes of time, how much time would he, require to travel round 
the earth ? . Ans, 300 days. 

20. In 120 gross how many score ? , An$. 864. 

21. How many miles in the semi-circumference of the earth? 

22. How much time will a person gain in 86 yr. by rising 45 
min. earlier, and retiring 25 min. later, every day, allowing for 9 
leap years f , Ans, 639 da. 4 h. 30 min. 

23. A grocer bought 20 gal. of milk by beer measure, and sold 
it by wine measure; how many quarts did he gain ? Ans, 1744* 

24. How many bushels of oats in Connecticut are equivalent to 
1500 bushels in Iowa ? . Ans, 1875 bu, 

25. Reduce 120 leagues to statute miles. Ans. 414 mi. 

26. In 1 bbl. 1 gal. 2 qt. wine measure, how many beer gal- 
lons? . Ans. 27^\. 

27. Reduce 150 U. S. bushels to Imperial bushels. 

Ans. 145.415 -f ImpH. bu. 

28. How many squares in a floor 68 ft. 8 in. long, and 33 ft. 
wide? Ans. %2ll, 

29. How many cubic inches in a solid 4 ft. long 3 ft. wide, and 
1 ft. 6 in. thick ? 

30. How many acres in a field 120 rd. long and 56 rd. wide ? 

31. Change 356 dr. apothecaries weight, to Troy weight. 

32. A coal dealer bought 175 tons of coal at 83.75 by the long 
ton, and sold it at $4.50 by the short ton; how much was his 
whole gain ? Ans. $225.75.. 

33. How many acres of land can be purchased in the city of 
New York for $73750, at $1.25 a square foot ? 

Ans, 1 A. 56 P. 194 sq. ft. 

34. An Ohio farmer sold a load of com weighing 2492 lb., and a 
load of wheat weighing 2175 lb. ; for the corn he received $.60 a 
bushel, and for the wheat $1.20 a bushel ; how much did he i:^ 
ceive for both loads ? Au%. ^^^^« 
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The following examples are given to illiutrate a short and pffac- 
tical method of reducing currencies. 

85. What will be the cost of 54 bu. of corn at 58. a bushel^ 
New England currency ? 

ORRATION. 



Or, 



54 X 5 

2708. -?- 6 



270s. 
945 





5_ 
»45 



Analtsis. Since 1 bn. costas 
5b., 54 btt. coat 54 X 58. s= 2708^; 
and since Gs. make $1 N. £. 
currency, 270 -r 6 = $45, Ans» 



36. What will 270 bu. of wheat cost, @ 8s. 4d. Penn. currency ? 

Analysis. Multiply the 



OPERATION. 



^ 



3 

m 

100 



Or, K 



quantity by the price in Penn. 
currency, and divide the cost 
by the value of $1 in the same 
currency; or reduce the shil- 
lings and pence to a O*action 
of a shilling, before multiply- 
ing and dividing. 

37. Bought 5 hhd. of rum at the rate of 28. 4d. a quart, Geor- 
gia currency ] how much was the whole cost ? 

OPERATION. 



$300 



6 

m 

25 
2^ 

1*300 



5 
63 



2 






Or, 



^4 



8630 



5 

63 

2 

4 

f 



$630 



Analysis. In this ex- 
ample we first reduce 5 
hhd. to quarts by multiply- 
ing by 63 and 4, and then 
proceed as in the preceding 
examples. 



38. Sold 120 barrels of apples, each containing 2 bu. 2 pk., at 
4s. 7d. a bushel, and received pay in cloth at 10s. 5d. a yard ; how 
many yards of cloth did I receive ? 

Analysis. The operation in this example is 
similar to the preceding examples, except that we 
divide the cost of the apples by the ^rice of a unit 
of the article received in payment, reduced to units 
of the same denomination as the price of a uni^ of 
the article sold. The result will be the same in 
$132 whatever currency. 



OPERATION. 

12 
11 



^^ 
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S9, Wbit coet 75 yarcki of ilanii«l «!; Ss. 6d. per yvti, New 
England currency ? Ans. <43.75. 

40. A man in Philadelphia worked 6 weeks at 6b. 4d. a day ; 
how much did his wages amount to f AniL 925.33i. 

41. A farmer exchanged 2 bushels of beans worth 10s. 6d. per 
hushel) for two kinds of sugar, the one at lOd. and the other at 
lid. per poand, taking the saine quantity of each kind; how 
manly pounds of sugar did he receive ? Ans. 24 lb. 

; 42. If com be rated at 5s. lOd. per bushel in Vermont, at what 
price in the currency of New Jersey must it he sold, in order to 
gain $7.50 on 54 bushels f 

CASE n. 

S73» To reduce a denominiate fraction from a less to 
a greater tinit. 

1, Beduce -^ of a gill to the fraotlon of a gallon* 

opEKATiON, Analysis. To re- 

^ • we divide successively 

Or, ' 



11 
4 



44 



by 4, 2, and 4, the 
^ numbers in the as- 

cending scale. And 
einoe the given numr 

ber is a fraction, we 

1 ssB -^^f Ans. indicate the process, 

«s in division of frac- 
tious, after which we perform the indicated operations, and obtain 
^f, the Answer. Hence, 

Rule. Divide the Jractton of the lower d^cnomination by the 

4 

numbers in the ascending scale successively between the given and 
the required denomination, 
^OTB« — The opemtioD may freq9«ntly be shortened Iqr oanoeUaiti«ii« 

EXAMPLES FOR PRACTICE* 

1. Beduce | of a shilling to the fraction of a pound. 

Ans. £^\j. 
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2. Reduce ^ of a pennyweight to the fiaetioo of a poand 
Troy. Ans, ^1^ lb. 

3. What part of a ton is | of a poand avoirdapois weight ? 

4. What fraction of an hoar is | of 20 seoonds 7 

5. What is the fractional differenoe between ^1^ of a hhd. 
and I of a pt. ? Ans^ I'iiTi ^^^* 

6. ^1^ of ^ of ^ of a pint is what fraction of 2 pecks t 

Aug. f 

7. Reduce | of 4 of /^ of a cord foot to the fraction of a 
cord. Ant, -^ Gd, 

8. What part of an acre is -j^ of jif of 9^ square rods ? 

9. I of 5^ furlongs is ^ of j'^ of how many miles? 

An$, 12| mi. 

10. A block of ^^nite containing | of | of 20^ cubie feet, is 
what fraction of a perch ? Ans. -^ j- Pch. 

11. What part of a cord of wood is a pile 7^ fl. long, 2 ft. high^ 
and 3 J feet wide ? Am, Jf | Cd. 

12. Reduce f of an inch to the fraction of an Ell English. 

CASE in. 

873* To reduce a compound nuinber to a fraction of 
a higher denomination. 

1. Reduce 2 oz. 12 pwt. 12 gr. to the fraction of a pound Troy. 

OFERATION. ANALYSIS. To find 

. _ 2 oz, 12 pwt. 12 gr. = 1260 gr. what part one compound 

1 lb. Troy =* 6760 gr. number is -of another, 

^f go iij. ^ ^^ ib.^ Ans, they most be like num- 

bers and reduced to the 
same denomination. In 2 oz. 12 pwt. 12 gr. there are 1260 gr., and 
in 1 lb. there are 5760 gr. Therefore 1 gr. is ^^Vir Ih., and 1260 gr. 
are jf|J lb. = 3*^3 lb., the answer. Hence, 

Rule.- Reduce the jiven number to its lowest denorkindltan /or 
the numerator, and a unit of the required denomination to the same 
denomination for the denominator of the required fractum. 

NoTB. — If the given number contain a fraetioni the denominator of this frae- 
lii>o SDU9i he regarded as the lowest denomination. 
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EXAMPLXs won niAQTion. 

1. Eedace 2 B. 20 P. to the fraction of an acre. 

Ana, I A. 

2. What part of a mile is 6 fur. 26 rd. 3 yd. 2 ft. ? 

3. What part of a £ is 18s. 5d. 2^% far. ? An». £if . 

4. What part of 21 lb. Apothecaries' weight is 73 73: 29 14 
gr.? Ans. j^l\jf lb. 

5. What part of 3 weeks is 4 da. 16 h. 80 min. f 

6. Reduce 1| pecks to the fraction of a bushel. 

7. From a hogshead of molasses 28 gal. 2 qt. were drawn ; 
what part of the whole remained in the hogshead ? ^/i«. ||. 

8. Beduce 4 bundle]^ 6 quires 16 sheets of paper to the frac- 
tion of a bale. Ans. | of ai bale. 

9. What part of 54 cords of wood iis 4800 cubic feet? 

7 J 

10. What is the yalue of r-il of a dollar ? Am. 96M. 

11. Reduce 80. 3f g If 3 8lini to the fraction of a Cong. 

12. What part of a ton of hewn timber is 86 cu ft. 864 cu. in. ? 

* 

CASE nr. 
374. To reduce a compound number to a decimal of 
a higher denomination. 

1. Reduce 3 cd. ffc. 8 cu. ft. to the decimal of a cord. 

operation:. Analysis. We re- 

16 



8 



8.0 cu. ft. duce the 8 cq. ft. to 

the decimal of a cd. 



3.5000 cd. ft. -. , annp^in., pi' 

It., by annexing ci- 



.4375 Cd.y Ans, phers, and dividing 

Or, by 16, the number of 

3 cd. ft. 8 cu. ft. = 56 cu. ft. c«- ^' ^^ 1 ^^' ^^ ''^' 

1 Cd. = 128 cu. ft. nexing the decimal 

JHJg Cd. = y^5 Cd. «= .4375 Cd., Ans. quotient to the 3 cd. 

ft. We now reduce 

the 3. 5 cd. ft. to Cd. or a decimal of a Cd., by dividing by 8, the 
number of cd. ft. in 1 Cd., and we have .4375 Cd., the answer. 

Or, we may reduce the 3d cd. ft. 8 cu. ft., \ft >i)cift i^wiJCvyB. ^S. ^^^.> 
18 
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(m in 379), and we shall hare -^ Cd. ^s ^ Od., whieh, reduced to 
its equivalent decimal, equals .4375 Gd., the same as before. Hence, 

Rule. I^ivide the lowest denomination given by that number 
%n the scale whdch vnU reduce it to the next higher denomination^ 
and cainex the quotient as a decimal to that higher^ Proceed in 
ike same manner wUU the whole is reduced to the denomination 
required^ Or, 

Reduce the given number to a/r€u:tion of the required dewomi- 
nation f and reduce this fraction to a decimal, 

EXAMPLES FOR PRACTICE. 

1. Bedace 5 da. 9 h. 46 min. 48 sec to the decimal of a week. 

Ans. .7725 wk. 

2. Reduce S"" 27' 46.44'' to the decimal of a sign. 

8. Reduce 1 R» 11.52 P. to the decimal of an acre. 

4. What part of 4 oi. is 2 ob. 16 pwt. 19.2 gr ? Ans. .71. 
6. What part of a furlong is 28 rd. 2 yd. 1 ft. 11.04 in. f 

6. Reduce 3jS to the decimal of a pound. 

7. Reduce 126 A. 4 sq. ch. 12 P. to the decimal of a town- 
■Wp. Ans, .0054893 + Tp. 

5, What part of a fathom is 3| ft. J Ans, .625 fath. 

9. What part of 1| bushels is .45 of a peck ? Ans. .09. 

10. What part of 3 A. 2 R. is 1 R. 11.52 P.f Ans. :092. 

11. Reduce ^ of ^ of 22| lb. to the decimal c^ a short ton. 

12. What part of a f? is 5 fj 36 m ? Ans, .7 fj. 

13. Reduce 50 gal. 3 qt 1 pt to the decimal of a tun. 

Ans. .20188 + T.- 
ADDITION. 

37tS« Compound numbers are added, subtracted, multl^ied, 
and divided bj the same general methods as are employed in 
simple numbers* The corresponding processes are based upon the 
same principles ; and the only modification of the operations atid 
rules is that required for borrowing, carrying/ and reducing by a 
varping^ instead of a uniform scale, 

876. 1. What is the sum of 50 hhd. 32 gaL 8 qt. 1 pt., 2 
hhd. 19 gal. 1 pt., 15 hhd. 46} gaL, and 9 hhd. 89 gal. 2| qt? 
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OPCftATioif. Anai»7SU. Writing the numben so that 

hhd, gfO. qt.pt. unitB of the same denomination shall stand 
50 32 3 1 in the same column^ we add the numbers 
2 19 1 of the right hand or lowest denomination, 
15 46 1 and find the amount to be 3 pints, which is 
Q ^^ ^ ^ equal to 1 qt. 1 pt. We write the 1 pt. under 
78 11 8 1 ^he column of pints, and add the 1 qt. to 

the column of quarts. The amount of the 
numbers of the next higher denomination is 7 qt., which is equal to 
1 gal. 3 qt. We write the 3 qt. under the column of quarts, and add 
the 1 gal. to the column of gallons. Adding the gallons, we find the 
amount to be 137 gal., equal to 2 hhd. 11 gal. Writing the 11 gal. 
under the gallons in the given numbers, we add the 2 hhd. to the 
column of hogsheads. Adding the hogsheads, we find the amount to 
be 78 hhd., which we write under the left hand denomination, as in 
simple numbers. 

2. What is the sum of j^^ wk., | da., and | h. • 

OPERATION. Analysis. We 

\^^ wk. SB 4 da. 21 h. 36 min. first find the value 

I da. ^ 14 " 24 min. f ^^^ fraction in 

9 1 oo li on integers of less de- 

I h. = 22 " 30 sec. ? . ,^-^, 

-s ' nommations, (869)» 

6 12 22 30 and then add the 

Or, resulting or equiva- 

<! da. X 4**^^^^^ lent compound num- 

I h. X 2^ X 4 =» 3^5 wk ; bers. 

/^ wk. + ^% wk. + ^'5 wk. = I J wk ; Or, we may re- 

U wk. - 5 da. 12 h. 22 min. 30 sec. ^.^^® *^® ^""^^ ^^^ 

tions to fractions of 

the same denomination, (368 or 372), then add them, and find the 

value of their. sum in lower denominations. 

' S77ft From these examples and illustrations we derive the 
(following 

■ Rule. I. J^ any 0/ the tmmhers are denominate /ractwnsy or 
lif cmy of the dendtntnationB are mixed numbers f red^z/ce the /ra£- 
;tians to integers of hwer denommatimis, 

II. Write the numbers so that those of the same unit value wiU 
Ma^d in the same column, 

III. Beginning at the right handy add each denomination as in 



208 coMPomny NmcBSRS. 

nmple numbers, eanying to each iueceeding denowwiiaiiai^ one for 

cu mantf units at it takes of the denomination added, to make one 

of the next higher denomination. 

NoTB. — The pupil oaonot fail to see tbat tbe principles iiiTolTed in adding 
oompound nombert are the tame as those in addition of simple nambers; and 
that the only differtnet consists in the different carrying units. 

EXAMPLES VQB PRAOTIGE. 

(2.) 





(1) 




lb. 


OS. pwt 


V- 


14 


6 12 


13 


17 


5 3 


12 


15 


9 


16 


2 


7 15 


20 


13 


2 1 


19 


4 


1 5 


21 


66 


n » 

(3.) 


5 


far. 


td. n. 


In. 


7 


26 11 


9 


4 


16 7 


11 




36 14 


3 


1 


9 2 


8 


6 


10 


1 


6 


2 5 




1 


15 13 


10 



». 


1 s 


8 gr. 


10 


8 5 


1 8 


7 


7 6 


2 13 


6 


11 7 




21 


10 


16 


12 


1 2 


2 3 




7 


1 19 


58 


4 5 

(4) 


2 19 


A. 


E. P. 


sq.yd. sq.ft. 


140 


3 17 


27 6 


820 


1 30 


14 2 


111 


7 


3 


214 


2 15 


22 7 


100 


3 


6 1 


25 


1 36 


8 


104 


2 9 


1 4. 



6. Add 1 T. 17 owt. 8 lb., 5 cwt. 29 lb. 8 dz., 1 cwt. 42 lb. 
6 oz., and 17 lb. 8 oz. Ans. 2 T. 3 cwt. 97 lb. 6 oz. 

6. Add 6 yd. 2 ft, 3 yd. 1 ft. 8 in., 1 ft. lOJ in., 2 yd. 2 ft. 
6i in., 2 ft. 7 in., and 2 yd. 5 in. Ans, 16 yd. 2 ft. 1 in. 

7. Add 4 Cd. 7 cd. ft., 2 Cd. 2 cd, ft. 12 ou. ft., 6 cd. ft; 15 
cu. ft., 5 Cd. 3 cd. ft. 8 cu. ft., and 2 Cd. 1 cu. ft. 

8. What is the sum of If hhd. 42 gal. 3 qt. li pt., i gal. 
2 qt. f pt., and 1.75 pt. ? Ans, 2 hhd. 23 gal. 2 qt. 3 gi. 

9. What is the sum of 145i A., 7 A. 2 R. 29 J P., 1 A. 3 R. 
16.5 P., and | A. ? Ans. 156 A. 39i P. 

10. Required the sum of 31 bu. 2 pk., 10| bu., 5 bu. 6^ qt, 
14 bu. 2.75 pk;, and f pk. Ans* 62 bu. 1 pk. 5 qt. If pt. 
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11. Beqaired the Talue of 42 yr. 7^ no. -f 10 yr. 3 wk. 5 da. 
+ 9| ma + 1 wk. 16 h. 40 min. + ( mo. -f 3| d*. 

An$. 58 yr. 7 mo. 9 da. 23 H. 52 min. 

12. Add 8 8. 22« SO', 24<» 36^ 25.7", 17' 18.2'', 1 S. 3*^ 12' 
15.5", 12<» 36' 17.8", and 57.3". Ans, 6 S. 3*» 33' 14.5". 

. 13. How ^lany units in 1^ gross 7j doz., 3 gross 1| doz., | of 
a great gross, 6^ doz., and 4 doz. 7 nnits ? Arts. 2183. 

14. What is the sum of 240 A. 6 sq. eh., 212.1875 sq. ch., 
and 5 sq. ch. 10| P. ? -4n». 262 A. 3 sq. ch. 13.8 P. 

15. Add ^ Pch. 18 cu. ft., 84.6 cu. ft., | Pch., and |jj cu. ft. 

16. Add $3|, $25^, $12|, $2|, and $2.54|. . Am, $47.0725. 

17. What is the sum of 3 ft 5 g 4 3: 2 9 17 gr., 2 ft bz 12 
gr., 43 2319 16 gr.? Am. 5ftl03 4'5 29 5 gr. 

18. A N. Y. farmer received $.60 a bushel for 4 loads of corn ; 
the first contained 42.4 bu., the second 2866 lb., the third 36} 
bu., and the fourth 39 bu. 29 lb. How much did he receive for 
the whole? Ans, $100.83 + . 

19. Bought three loads of hay at 98 per ton. The first weighed 
1.125 T., the second 1| T., and the third 2500 pounds ; how much 
did the whole cost? Ans, $30.20. 

20. A man in digging a cellar removed 140| cu. yd. of earth, 
in digging a cistern 24.875 cu. yd., and in digging a drain 46 cu. 
yd. 20| cu. ft. What was the amount of earth removed, and how 
much the cost at 18 cts. a cu. yd. ? ' 

Aru. 212.425 cu. yd. removed; $38.24 — cost 



SUBTRACTION. 

378. 1. From 18 lb. 5 oz. 4 pwt. 14 gr. take 10 ft. 6 oz. 10 
pwt. 8 gr. 

Analysis. Writing the subtra- 
hend under the minuend, placing 
units of the same denomination under 
each other, we subtract 8 gr. from 
10 14 6 ^^ ^' ^^ write the remainder, 6 

gr., underneath. Since we cannot 
18 * o 





OPERATION. 




lb. 


ox. 


pwt 


ft- 


18 


5 


4 


14 


10 


6 


10 


8 
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# 

sabtraot 10 pwt. from 4 pwt., we add 1 oc. or 20 pwt. lo the 4 pwt., 
subtract 10 pwt^ from the earn, and write the remainder, 14 pwt., 
underneath. Having added 20 pwt. or 1 oz. to the 6 oz. in the sub- 
trahend, we find that we cannot subtract the sum, 7 oz., from the 5 
oz. in the minuend ; we therefore add 1 lb. or 12 oz. to the 5 oz., sub- 
tract 7 oz. from the sum, and write the remainder, 10 oz., underneath. 
Adding 12 oz. or 1 lb. to the 10 lb. in the subtrahend, we subtract 
the sum, 11 lb., from the 18 lb. in the minuend, as in simple numbers, 
and write the remainder, 7 lb., undemeafh. 

2. From 12 bar. 15 gaL 3 qt. take 7 bar. 18 gal. 1 qt. 

OPERATIOK. . Analysis. Proceeding as in the last 

bar. g«]. qt. operation, we obtain a remainder of 4 bar. 

^ 1^ ^ 28 J gal. 2 qt. But, } gal. = 2 qt., which 

— — — added to the 2 qt. in the remainder makes 

^ ^^i ^ 1 gal., and this added to the 28 gal. makes 

4 29 29 gal. ; and the answer is 4 bar. 29 gal. 

3. From: } of a rod subtract f of a yard. 

OPERATION. Analysis. We first 

s«j A ^ji i\ A An " fiiid the value of each 

I rd. *i 4 jd. ft 4| m. • • x _. r 

I vH == 9 <c ^ a fraction m mtegers of 

lower denominations. 



I yd. 



^ 1 li (869), and then sub- 

Or, tract the less value 

I yd. X i« } yd. X A« ,\ rd.; from the greater. Or, 
* 5^ * -^ 1 1 23 ^ ^g j^^y reduce the 

} rd. — 2^3 '^^ = If rd. ; given fractions to frac- 

II rd. = 3 yd. 1 fib. IX in. tions of the same de- 

nomination, subtract 
the less value from the greater, and find the value of the remainder 
in integers of lower denominations. 

370. From these illustrations we deduce the following 

E.ULE. I. If any of the ntmihers are denominate /ra/itumSj or 
if any of the denominations are mixed numbers^ redtice the frac- 
tions to integers of lower denominations. 

II. Write the subtrahend under the minuend, so thai units of the 
same denomination shall stand under each other, 

III. Beginning at the right hand, subtract each denomination 
^jmratel^^ ag in simple numbers. 
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IV. If the number of wny dertominatwn m the mhtrahend ca> 
ceed that of the same denomination in the minuend, add to the 
number in the minuend as many units as make one of the next 
higher denomination,, and then subtract ; in this case add 1 to the 
next higher denomination of the subtrahend before subtracting. 
Proceed in the same manner with each denomination, 

EXAMPLES FOR PRACTICE. 





(1.) 








(2) 


mi. 


fur. rd. 


ft. 


Jn. 




A. B. P. 


From 175 


3 27 


11 


4 




320 8 26.4 


Take 59 


6 10 


12 


9 




150 2 31.86 


Rem. 115 


5 16 


15 


1 




170 34.54 


(3.) 










(4.) 


hhd. gal. 


«t. 




y». 


mo. 


wk. da. h. 


5 36 


3t 




45 


1 


8 17J 


2 45 


U 




10 


9 


1 22 6.8 



5. Subtract 15 rd. 10 ft. 3i in. from 26 rd. 11 ft. 3 in. 

Ans. 11 rd. 11 f in. 

6. From 1 T. 11 cwt. 30 lbs. 6 oz. take 18 cwt. 45 lb. 

7. Subtract .659 wk. from 2 wk. 3| da. 

Ans. 1 wk. 6 da. 5 h. 17 min. 16| sec. 

8. From m hhd. take .90625 gal. Ans. 32 gal. 

9. From f of 3f A. take 3 R. 12.56 P. 

10. Subtract ^^ lb. Troy, from 10 lb. 8 oz. 8 pwt 

11. From a pile of wood containing 36 Cd. 4 cd. ft., there was 
sold 10 Cd. 6 cd. ft. 12 cu. ft. ; how much remained ? 

12. From 5} barrels take 4 of a hogshead. 

Ans. 4 bbl. 11 gal. 1 qt. 

13. Subtract |gj of a day from f of a week. 

Atu. 4 da. 49 min. 30 sec. 

14. From | of a gross subtract } of a dozen. Ans. 6| doz. 

15. From 5 of a mile take |^ of a rod. 

16. Subtract 2 A. 3 R. 5.76 P. from 5 A. 1 R. 24.24 P. 

. Ana. 2. X-^^.X^.*^^^ 
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17. SttbtiMt .0625 bu. from | pk. Ants. 4 qt 

18. From the sum of ^ of 364 ^ ^^ I ^^ ^ ^^- ^^® '^^ 
min. Atu. 33 wk. 1 da. 1 h. 10J| min. 

19. From the sum of f of d| mi. and 17| rd.^ take 5j fur. 

20. From 15 bbl. 3.25 gal. take 14 bbl. 24 gal. 3.54 qt. 

21. A farmer in Ohio having 200 bu. of barley, sold 3 loads, 
the first weighing 1457 lb., the second 1578 lb., and the third 
1420 lb. ; how many bushels had he left? Ans. 107 bu. 9 lb. 

22. Of a farm containing 200 acres two lots were reserved, on^ 
containing 50 A. 136.4 P. and the other 48 A. 123.3 P. ; the re- 
mainder was sold at (35 per acre. How much did it bring? 

Ans. «3513.19 + . 

23. An excavation 58 ft. long, 37 ft. wide, and 6 ft. deep is to 
be made for a cellar; after 471 cu. yd. 16 cu. ft. 972 cu. in. of 
earth have been removed, how much more still remains to be 
taken out ? Ans. 5 cu. yd. 7 cu. ft. 756 cu. in. 

24. From the sum of f lb., 4| oz., and 31^ pwt., take the differ- 
ence between | oz. and J pwt. Aiis. 1 lb. 3 oz. 8 pwt. 21 gr. 

g, 

25. From the sum of bj\ A., | of ^ A., j^ R., and /, of 

2fj P., take 4 A. 25 P. 12 gq. yd. 

Ans. 5 A. 3 E. 5 P. 6 sq. yd. 

380. To find the diflference in dates. 

1. How many years, months, days and hours from 3 o'clock p. 
M. of June 15, 1852, to 10 o'clock a. m. of Feb. 22, 1860 ? 

OPKHATIOK. Analysis. Since the later of two dates 

yr. mo. da. h. always expresses the greater period of 

1 860 2 22 10 time, we write the later date for a miniif 

1852 6 15 15 ^^^ ^^^ ^g earlier date for a subtrahend, 

7 8 6 19 placing the denominations in the order of 

the descending scale from left to right* 
(300, Note 8). We then subtract by the rule for subtraction of 
compound numbers. 

When the exact number of days is required for any period not 
exceeding one ordinary year, it may be readily found by the fol- 
lowing 
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TABLE, 

Showing the number of days from any day of one month to the same 

day of any (dher monih within one year » 



FROM AVT 

DAT or 

Dec. 



January.... 
Februjiry.*. 

^Miircb 

Apri).. 

May 

June........ 

July 

August 

September. 

October 

November. 
December.. 





• 




fO 


THB SAKS DAT OF 


rna kbxt 






Jan. 


feb. 


Mar. 


Apr. 


May 


JVIM 


July. 


Aug. 


8<»pi. 


Oet. 


Nov. 


365 


31 


59 


00 


120 


151 


181 


212 


243 


273 


304 


334 


365 


28 


59 


89 


120 


150 


181 


212 


242 


273 


306 


337 


.365 


31 


61 


'92 


122 


153 


184 


214 


245 


276 


3G6 


835 


365 


30 


61 


91 


122 


153 


188 


214 


245 


276 


304 


385 


3e5 


31 


61 


92 


123 


163 


184 


214 


245 


273 


304 


334 


365 


30 


61 


92 


122 


153 


184 


215 


243 


274 


304 


335 


395 


31 


62 


92 


123 


153 


184 


212 


243 


273 


304 


334 


365 


31 


61 


92 


122 


163 


181 


212 


242 


273 


803 


334 


365 


do 


61 


92 


123 


151 


182 


212 


243 


273 


304 


335 


865 


31 


61 


92 


120 


151 


181 


212 


242 


273 


304 


334 


365 


31 


62 


90 


121 


151 


182 


212 


.248 


274 


804 


^35 



334 

303 

275 

244 

214 

183 

153 

122 

91 

6t 

30 

865 



If the days of the different months are not the same, the num- 
ber of days of difference should be added when the earlier day 
belongs to the month ^rom which we reckon, and subtracted when 
it belongs to the month to which we find the time. If the 29th 
of February is to be included in the time computed^ one day 

« 

must be added to the result. 



EXAMPLES FOB PRACTICE. 

1. War between England and America was commenced April 
19, 1775| and peace wa3 restored January 20; 1783 ; how long did 
the war continue? Ans. 7 yr. 9 mo. 1 da. 

2. The Pilgrims landed at Plymouth Dec. 22, 1620, and Gen. 
Washington was bom Feb. 22, 1732; what was the difference in 
time between these events f 

3. Tbe first settlement made in the tt. S. was at Jamestown, Va., 
May 23, 1607; hpw many years from that time to July 4, 1860 ? 

4. How long l|ias a note to ruU; dated Jan. 30, 1859, and made 
payable June 3, 1861 ? Am. Z yc. ^\aa,^ \^ 
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5. How many years, montlis, and days from your birthday to 
this date f 

6. What length of time elapsed from 16 minntes past 10 o'clock, 
A. M., Jaly 4; 1855, to 22 minutes before B o'clock, p. M., Dec. 
12, 1860 ? Am, 1988 da. 9 h. 22 min. 

7. What length of time will elapse from 40 minutes 25 seconds 
past 12 o'clock, noon, April 21, 1860, to 4 minufes 36 seconds 
before 5 o'clook, A. M., Jan. 1, 1862 ? 

8. How many days fnmi the 4th September, to the 27th of 
May following? Aw. 265 da. 



MULTIPLICATION. 

381. 1. Multiply 5 mi. 4 fur. 18 rd. 15 ft. by 6. 

OPERATION. Analysis. Writing the multi- 



plier under the lowest denomi- 
5 mi. 4 fur. 18 rd. 15 ft. ^^^^^^ ^^ the multiplicand, we 

^ multiply each denomination in 

83 2 33 7} the multiplicand separately in 

order from lowest to highest, as 
in simple numbers, and carry from lower denominations to higher, 
according to the ascending scale of the multiplicand, as in addition 
of compound numbers. Hence, 

Rule. I. Write the mvdtipUer under the lowest denomination 
of the multiplicand. 

II. Multiply as in simple numhers, and carry as in addition of 
compound numbers. 

Notes. — 1. When the multiplier Is large, and is a eompotite number, we may 
ehorten the work by multiplying by the component factors. 

2. The multiplier must be an abstract number. 

3. If any of the denominations are mixed numbers, they may either be re- 
duced to integers of lower denominations before multiplying, or they may be 
multiplied as directed in 193. 

4. The multiplication of a denominate fraction is the most readily performed 
by 103, after which the product may be reduced to integers of lower denomina- 
tiuns by 369. 

883. As the work of multiplying by large prime numbers is 
somewhat tedious, the following method may often be so modified 
and adapted as to greatly shorten the operation. 
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1. How many bushels of grain in 47 bags^ each eontaining 2 bu« 
1 pk. 4 qt ? 

Analysis. Multiplying 
the contents of 1 bag by 5, 
and the resulting product by 
9, we have the contents of 
45 bags, which is the com- 
posite number next less than 
the given prime number, 47. 
Next multiplying the eon- 
tents of 1 bag by 2, we have 
the contents of 2 bags/which, 
added to the contents of 45 
bags., gives us the contents 
of 45 + 2 = 47 bags. 

Or, we may multiply the 
contents of 1 bag by the fac- 
tors of the composite num- 
ber next greater than the 
given prime number, 47, and 
from the last product sub- 
Ill bu. 2 pk. 4 qt " 47 bags. tract the multiplicand. 





FIRST 4 


DPERATION. 




47 « 
2bu. 


(5x9)-t.-2 
1 pk. 4 qt x 
5 


2 

5 

45 
2 




1 1 bu. 3 pk. 


4 qt. in 
9 


bags. 


106 bu. 
4 « 


3pk. 
3 " 


4 qt in 


bags. 


111 bu. 


2pk. 


4* t « 


47 


it 


SECOND 


OPERATION. 




47 «i 
2bu. 


(6x8) 1 
Ipk. 4 qt X 
6 


1 
6 




14 bu. 


Ipk. 
8 


in 


bags. 


114 bu. 
2 " 


Ipk. 


in 
4qt « 


48 

1 


bags, 
bag. 



EXAMPLES I^B PRACTICE. 





(!•) 








(2.) 




T. 


ewt lb. 


OS. 




ml. 


fior. 


Id. 


ft 


12 


15 27 


9 

8 




14 


6 


36 


14 
9 


102 


2 20 
(3.) 


8 




133 


6 


11 

(4.) 


lOi 


A. 


B. P. 


H-yd. 


•q.lt 




Od. 


od.ft. 


ea ft. 


7 


1 33 


21 


7 




10 


7 


13 








6 








12 



5. Multiply 34 bu. 8 pk. 6 qt 1 pt by 14. 

6. Multiply 4 lb. 10 oz. 18.7 pwt by 27. 

Ans. 132 lb. 7 oz. 4.9. pwt. 

7. Multiply 9 3 3 3: 2 B 13 gr. by 35. 
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8. Multiply 5 gal. 2 qt 1 pt. 3.26 gi. by 96. 

9. Multiply 78 A. 3 R. 15 P. 15 sq. yd. by 15*. 

Am, 1235 A. 1 R. 2 P. 23 1 sq. yd. 

10. What is 73 times 9 cu. yd. 10 ca. fb. 1424 cu. in.? 

11. Multiply 2 lb. 8 o«. 13 pwt. 18 gr. by 59. 

12. Multiply 4 yd. 1 ft. 4.7 in. by 125. 

13. If 1 qt. 2 gi. of wine fill 1 bottle, how much will be re- 
quired to fill a gross of bottles of the same capacity f 

14. Multiply 7 0. 10 f 3 4 f 3 25 H by 24. 

Am, 22 Cong. 4 O. 13 f S 2 f 5. 

15. Multiply 3 hhd. 43 gal. 2.6 gi. by 17. 

16. Multiply 9 T. 18 cwt. 1 qr. 10.5 lb. by 1.7- 

NoTV. — ^Wben the multiplier contains a deoimal, the muUiplrcand may be re- 
duced to the lowest denomination mentioned, or th« lower denominations to a 
decimal of the higher, before multiplying. The result can be reduced to the 
eompound number required. 

Am, 16 T. 8 cwt. 2 qr. 20.65 lb. 

17. If a pipe discharge 2 hhd. 23 gal. 2 qt. 1 pt. of water in 1 
hour, how much will it discharge in 4.8 hours, if the water fiow 
with the same velocity? Am, 11 hhd. 25 gal. 1 pt. 2.4 gi. 

18. What will be the value of 1 dozen gold cups, each cup 
weighing 9 oz. 13 pwt. 8 gr., at $212.38 a pound ? 

19. What cost 5 casks of wine^ each containing 27 gal. 3 qt. 1 
pt., at $1.37} a gallon ? An9, $191.64+. 

20. A farmer sold 5 loads of oats, averaging 37 bu. 3 pk. 5 qt. 
each, at $.65 per bushel; how much money did he receive for the 
grain? Am. $123.20—. 

DIVISION. 
383. 1. Divide 37 A. 1 R. 16 P. by 8. 

OPERATION, Analysis. Writing the divisor on 

the left of the dividend, we divide 
8 ) 37 A. 1 K 16 P. ^g highest denomination, and obtain 

4 2 27 a quotient (^ 4 A. and a remiainder 

of 5 A. Writing the quotient under 
the denomination divided, we reduce the remainder to roods, making 
20 R., which added to the 1 R. of the dividend, equals 21 R. Dividing 
this, we have a quotient of 2 R. and a remainder of 5 R. Writing 
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the 2 R. under the denomination divided, we reduce the remainder to 
rods, making 200 P., which added to the 16 P. of the dividend, equals 
216 P. Dividing this, we have a quotient of 27 P. and no remainder. 

2. Divide 111 bu. 2 pk. 4 qt. by 47. 

OPERATION. 

47)lllba.2pk.4qt.(2bu.lpk.4qL Analtsis. The 

divisor being large, 

17 bu. rem. and a prime num- 

4 ber, we divide by 

70 pk. in V bu. 2 pk. l^ng division, set- 

47 **°S down the 

ZZ , whole work of sub- 

23 pk. rem. x x- j j 

Q ^ tracting and reduo* 



__8 

188 qt. in 23 pk. 4 qt 

188 



ing. 



From these examples and illustrations we derive the following 

Rule. I. Divide the highest denomination as in simple num- 
bers, and each succeeding denomination in the same manner, if 
there he no remainder. 

II. If there he a remainder after dividing any denominationf 
reduce it to the next lower denomination, adding in the given gnuwr- 
her of thai denomination, if any, and divide as before, 

HI. The several partial quotients will be the quotient required. 

Notes. — 1. When th© divigor is large and is a eompoaite number, we may 
shorten the work by dividing by the factors. 

2. When the divisor and dividend are both compound numbers, they most 
both be reduced to the same denomination before dividing, and then the process 
is the same as in simple numbers. 

3. The division of a denominate fraction is most re^ily performed by 195, 
after which the quotient may be reduced to its equivflffint compound number, 

by 809. 

EXAMPLES FOR PRACTICE. 

(2.) 

lb. OB. pwt. jrr. 

9)56 6 17 6 
61b. 3oa. 8i^^.\.4:^. 





(1.) 
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(3.) (4.) 

liM. g»l. qt pi 'T. Gwt. qr. 1%. 

12 )9 28 2 19) 378 19 2 4 

49 2 1 19 13 2 17j5 

5. Divide 358 A. 1 R. 17 P. 6 sq. yd. 2 sq. ft by 7. 

A'M. 61 A. 31 P. 8 sq. ft. 

6. Divide 192 bu. 8 pk. 1 qt. 1 pt. by 9. 

7. Divide 336 yd. 4 ft. Z\ in, by 21. Am, 16 yd. 2^ in. 

8. Divide 77 sq. yd. 5 sq. ft. 82 sq. in. by 13. 

Am, 5 sq. yd. 8 sq. ft. 106 sq. in. 

9. Divide 678 en. yd. 1 cu. ft. 1038.05 en. in. by 67. 

10. Divide 1986 mi. 3 fur. 20 rd. 1 yd. by 108. 

11. Divide 12 sq. mi. 1 R. 30 P. by 22^. 

Am, 341 A. 1 R. 16| P. 

NoTB i. — Observe that 11\ — y ; benee, moltiplj \yj 2, and diride the result 
by 46. 

12. Divide 365 da. 6 h. by 240. 

13. Divide 3794 cu. yd. 20 cu. ft. 709^ en. in. by 33f 

14. Divide 121 lb. 33 2^ 10 4 gr. by 13|. 

15. Divide 28° 51' 27.765" by 2.754. Arts, 10° 28' 42i"- 

16. Divide 202 yd. 1 ft. 6f in. by |. 

Ans, 337 yd. 1 ft. 7i in. 
17.* Divide 1950 da. 15 h. 15f min. by 100. . 

18. If a town 4 miles square be divided equally into 124 farms, 
how much will each farm contain ? Am. 82 A. 2 R. 12|f P. 

19. A cellar 48 ft. 6 in. long, 24 ft. wide, and 6i ft. deep, was 
excavated by 6 men in 8 days ; how many cubic yards did each 
man excavate daily? Am. 5 cu. yd. 22 cu. ft. 1080 cu. in. 

20. How many c^s, each containing 2 bu. 3 pk. 6 qi., can be 
filled from 356 bu. 3 pk. 5 qt. of cherries? Am. 121}. 



LONGITUDE AND TIME. 

384. Since the earth performs one complete revolution on its 
axis in a day or 24 hours, the sun appears to pass from east to 
west round the ^rth^ or through 360° of longitude once in every 
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24 hours of time. Hence the relation of time to the real motion 
of the earth or the ajpparewt moti*on of the sun, is as follows : 
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385# To find the difference of longitude between twc 
places or meridians, when the difference of time is 
known. 

Analysis. A difference of 1 h. of time corresponds to a difference 
of 15° of longitude, of 1 min. of time to a difference of 15'' min. of 
longitude, and of 1 sec. of time to a difference of 15''-' of longitude, 
(184). Hence, the 

BULE. Multiply the differenct of time, expressed in hourSy 
minutesy and seconds, hy 16, according to the rule for mnltiplica- 
Hon of compound numbers ; the product will he the difference of 
longitude in degrees, minutes, and seconds. 

Notes. — 1. If one place be in east, and the other in west longitude, the dif. 
ference of longitude is found by adding then, and if the sum be greater than 
ISO*', it must be subtracted from 360^. 

2. Since the sun appears to move from east to west, ivhen it is exactly 12 
o'clock at one place, it will hepntt 12 o'clock at all places east, and be/ore 12 nt 
nil [ilnces west. Hence, if the difference of time between two places, be nuhtruct^d 
from the time at the «rr«fer/y phice, the result will be the time at the westerly 
place ; and if the difference be added to the time at the totaterly place the result 
will be the time at the easterly place. 

EXAMPLES FOR PRACTICE. 

1. When it is 9 o'clock at Washington, it is 8 h. 7 min. 4 sec. 
at St. Louis; the longitude of Washington being 77° 1', west, 
what is the longitude of St. Louis ? Ans, 90° 15' west. 

2. The sun rises at Boston 1 h. 11 min. 56 sec. sooner than 
at New Orleans ; the longitude of New Orleans being 89° 2' tr^sI^ 
what is the longitude of Boston ? Au%. lY^ ^ ^^'^^ 
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8. When it is balf past 2 o'clock in the morning at Havana, it 
is 9 h. 13 min. 2U sec. a. m. at the Cape of Good Hope; the 
longitude of the latter place being 18° 28' ^afit, what is the 
longitude of Havana ? Ans, 82° 22' west. 

4. The difference of time between Valparaiso and Rome is 6 h. 
8 min. 28 sec. ; what is the difference in longitude ? 

5. A gentleman traveling East from Fort Leavenworth, which 
is in 94° 44' west longitude, found, on arriving at Philadelphia, that 
his watch, an accurate time keeper, was 1 h. 18 min. 16 sec. slower 
than the time at Philadelphia; what is the longitude of Philadel- 
phia ? Ans. 75° 10' west. 

6. When it is 12 o'clock m. at San Francisco it is 2 h. 58 min. 
23} sec. p. M. at Rochester, N. Y; the longitude of the latter 
place being 77° 51' W., what is the longitude of San Francisco ? 

7. A gentleman traveling West from Quebec, which is in, 71° 
12' 15" W. longitude, finds, on his arrival at St. Joseph, that his 
wateh is 2 h. 33 min. 53|| sec. faster than true time at the latter 
place. If his watch has kept accurate time, what is the longitude 
of St. Joseph f Ans. 109° 40' 44" W. 

8. A ship's chronometer, set at Greenwich, points to 5 h. 40 
min. 20 sec. p. M., when the sun is on the meridian ; what is the 
ship's longitude ? J.n«. 85° 5' west. 

NoTB 3. — Greenwich, Eng., is on the meridian of 0°, and from this meridian 
longitude is reckoned. 

9. The longitude of Stockholm being 18° 3' 30" E., when it is 
midnight there, it is 5 h. 51 min. 41 1 sec. a. m. at New York; what 
is the longitude of New York from Greenwich? 

Ans. 74° 1' 6" W. 

10. A vessel set sail from New York, and proceeded in a south- 
easterly direction for 24 days. The captain then took an obser- 
vation on the sun, and found the local time at the ship's meridian 
to be 10 h. 4 min. 36.8 sec. a. m. ; at the moment of the observa- 
tion, his chronometer, which had been set for New York time, 
showed 8 h. 53 min. 47 sec. Now, allowing that the chronometer 
had gained 3.56 sec. per day, how much had the ship changed heir 
longitude since she set sail? A7is. 18° 3' 48.6". 
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CASE II. 

38G. To find the difference of time between two 
places or meridians, where the difference of longitude 
is known. 

Analysis. A difference of 15® of longitude produces a difference 
of 1 h. of time, 15^ of longitude a difference of 1 min. of time, and 
15^^ of longitude a difference of 1 sec. of time, (184). Hence the 

KULE. Divide the difference of longitude, expressed in degrees, 
minutes, and seconds, hy 15, according to the rule for division of 
compound numbers; the quotient will he the difference of time in 
hpurs, minutes, and seconds. 

EXAMPLES FOR PRACTICE. 

1. Washington is 77° 1' and Cincinnati is 84° 24' west longi- 
tude; what is the difference of time? Ans, 29 min. 32 sec. 

2. Paris is 2° 20' and Canton 113° 14' east longitude; what is 
the difference in time ? 

3. Buffalo is 78° 65' west, and the city of Rome 20° 30' east 
longitude ; what is the difference in time ? 

Ans, 6 h. 37 min. 40 sec. 

4. A steamer arrives at Halifax, 63° 36' west, at 4 h. 30 min. 
p. M. ; the fact is telegrapffied to New York, 74° 1' west, without 
loss of time ; what is the time of its receipt at New York ? 

5. The longitude of Cambridge, Mass., is 71° 7' west, and of 
Cambridge, England, is 5' 2" east; what time is it at the former 
place when it is 12 M. at the latter ? 

Ans, 7 h. 15 min. 11|| sec. A. M. 

6. The longitude of Pekin is 118° east, and of Sacramento 
City 120° west; what is the difference in time? 

7. The longitude of Jerusalem is 35° 32' east, and that of 
Baltimore 76° 37' west; when it is 40 minutes past 6 o'clock 
A. M. at Baltimore, what is the time at Jerusalem? 

8. What time is it in Baltimore when it is 6 o'clock P. M. at 
Jerusalem ? Ans, 10 li. Z\ mva.. ^\ ^<i^. ^..^^s.. 

19* 
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9. The longitude of Springfield, Mass., is 72° 35' 45" W., and 
of Galveston, Texas, 94° 46' 34" W.; when it is 20 min. past 6 
o'clock A. 31. at Springfield, what time is it at Galveston ? 

10. The longitude of Constantinople is 28° 49' east, and of St. 
Paul 93° 5' west; when it is 3 o'clock p. m. at the latter place, 
what time is it at the former ? 

11. What time is it at St. Paul when it is midnight at Constan- 
tinople? Ans. 3 h. 52 min. 24 sec. p. M. 

12. The longitude of Cambridge, Eng., is 5' 2" E., and of 
Mobile, Ala., 88° 1' 29" W. ; when it is 12 o'clock m. at Mobile, 
what is the time at Cambridge? 

PROMISCUOUS EXAMPLES IN COMPOUND NUMBERS. 

1. In 9 lb. 83 I3 29 19 gr. how many grains? 

2. How much will 3 cwt. 12 lb. of hay cost, at J16^ a ton ? 

3. In 27 yd. 2 qr. how many Eng. ells? Ans. 22. 

4. Reduce $18,945 to sterling money. Ans, £3 18s. ^jjijd. 

5. In 4 yr. 48 da. 10 h. 45 sec. how many seconds ? 

6. How many printed pages, 2 pages to each leaf, will there be 
in an octavo book having 24 fully printed sheets ? Ans. 384. 

7. At 1/6 sterling per yard, how many yards of cloth may be 
bought for £5 6s. 6d. ? Ans. 71 yd. 

8. In 4 mi. 51 ch. 73 1. how many links? 

9. In 22 A. 3 R. 33 sq. rd. 2| sq. yd. how many square yards ? 

10. How many demijohns, each containing 3 gal. 1 qt. 1 pt., 
can be filled from 3 hhd. of currant wine ? An$. 56. 

11. Paid $375,75 for 2^ tons of cheese, and retailed it at 9| 
cts. a pound ; how much was my whole gain ? 

12. A gentleman sent a silver tray and pitcher, weighing 8 lb. 
9 oz., to a jeweler, and ordered them made into tea spoons, each 
weighing 1 oz. 5 pwt. ; how many spoons ought he to receive ? 

Ans. 3 doaf. 

13. What part of 4 gal. 3 qt. is 2 qt. 1 pt. 2 gi. ? Ans. 4 J. 

14. Reduce | of ^j of a rod to the fraction of yard. 

15. How many yards of carpeting 1 yd. wide, will be required 
to cover & fioor 26} ft. long, and 20 ft. wide ? Ans. 58|. 
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16. If I poTchaAe 15 T. 3 cwt 3 qr. 24 lb. of English iion, by 
long ton weight, at 6 cents a pound^ and sell the same at $140 per 
short ton, how much will I gain by the transaction t 

17. What will be the expense of plastering a room 40 ft. long, 
36} ft. wide, and 22i ft high, at 18 cents a sq. yd., allowing 1375 
sq. ft. for doorsy windows, and base board? Ans, S69.78}. 

18. How much tea in 23 chests, each weighing 78 lb. 9 oz. ? 

19. Yalpandso is in latitude 33'' 2' south; and Mobile 30'' 41' 
north ', what is their difference of latitude ? Ans, 6S^ 43\ 

20. If a druggist sell 1 gross 4 dozen bottles of Congress water 
a day, how many will he sell during the m^nth of July f 

21. Eighteen buildings arc erected on an acre of ground, each 
occupying, on an average, 4 sq. rd. 120 sq. ft. 84 sq. in. ; how 
much ground remains unoccupied ? 

22. At 913 per ton, how much hay may be bought for $12.02} ? 

23. If 1 pk. 4 qt. of wheat cost $.72, how much will a bushel 
cost? Ans. $1.92. 

24. How many bushels, Indiana standard, in 36244 lbs. of 
wheat? 

25. At 20 cents a cubic yard, how much will it cost to dig a 
cellar 32 ft. long, 24 ft. wide, and 6 ft. deep ? Ans. $84.13+. 

26. If the wall of the same cellar be laid 1} feet thick, what 
will it cost at $1.25 a perch ? Ans. $50.90if . 

27. The forward wheels of a wagon are 10 ft. 4 in. in circum- 
ference, and the hind wheels 15} ft. ; how many more times will 
the forward wheels revolve than the hind wheels in running from 
Boston to N. Y., the distance being 248 miles? Ans. 42240. 

28. Bought 15 cwt. 22 lb. of rice at $3.75 a cwt., and 7 cwt. 
36 lb. of pearl barley at $4.25 a cwt How much would be gained 
by selling the whole at 4} cents a pound ? Ans. $13,255. 

29. From f of 3 T. 10 cwt. subtract A^^ of 7 T. 3 cwt. 26 lb. 

30. What is the value in avoirdupois weight of 16 lb. 5 oz. 10 
pwt. 13 gr. Troy? Ans. 13 lb. 8 oz. 11.4+dr. 

31. What decimal of a rod is 1 ft. 7.8 in. ? 

32. If a piece of timber be 9 in. wide and 6 in. thick, what 
length of it will be required to make S cu. fe,*l Au%.^^^ 
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S3. K a board be 16 in. broad, what lengtb of it will make 7 
sq. ft. ? Ans, 5} ft. 

34. If a hogshead contain 10 cubic feet, how manj more gal- 
lons of dry measare will it contain than of beer measnre ? 

35. How many tons in a stick of hewn timber 60 ft. long, and 1 
ft. 9 in. by 1 ft. 1 in. ? Ans. 2.275 tons. 

36. Subtract ^ bu. + 4 of M of 3J qt. from 6 bu. 3|^ qt. 

Ans. 16f pk. 

37. What is the difference between i of 5 sq. mL 250 A. 3 R., 
and 8i times 456 A. 3 E. 14 P. 25 sq. yd. ? 

Ans. 2 sq. mi. 254 A, 2 R. 26 P. 24f sq. yd. 

38. How many pounds of silver, Troy weight, are equivalent 
in value to 5.6 lb. of gold by the English government standard ? 

Am. 80 lb. 2 pwt. 19.2768 gr. 

39. If a piece of gold is | pure, how many carats fine is it ? 

40. In gold 16 carats fine what part is pure, and what part is 
alloy? 

41. A man having a piece of land containing 384| A., divided 
it between his two sons, giving to the elder 22 A. 1 K. 20 P. more 
than to the younger ; how many acres did he give to each ? 

Ans. 203 A. 2 R 14 P., elder ; 181 A. R. 84 P., younger. 

42. 4000 bushels of corn in Illinois is equal to how many bushels 
in New York ? Ans. 35863% ^'^' 

48. The market value being the same in both States, a farmer 
in New Jersey exchanged 110 bu. of cloverseed, worth J4 a 
bushel, with a farmer in New York for corn, worth 8} a bushel, 
which he sold in his own State for cash. The exchanse beins: 
made by weight, in whose favor was the difference, and how much 
in cash value ? 

Ans. The N. J. farmer gained 694 ^"- ^^"^> worth $463^. 

44. The great pyramid of Cheops measures 763.4 feet on each 
side of its base, which is square. How many acres does it cover ? 

45. The roof of a house is 42 ft. long, and each side 20 ft. 6 
in. wide; what will the roofing cost at $4.62} a square ? 
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46. If 17 T. 15 cwt. 62} lb. of iron cost $1333.598, how much 
will 1 ton cost? 

47. How many wine gallons will a tank hold, that is 4 ft. lopg 
by Si a wid6) and li ft. deep? Am. 187iyV &^' 

48. What will be the cost of 300 bushels of wheat at 9s. 4d. 
per bushel, Michigan currency ? An$. $850. 

49. What will be the cost in Missouri currency ? 

50. What will be the cost in Delaware currency ? ' 

51. What will be the cost in Georgia currency ? Ans, $600. 

52. What will be the cost in Canada currency? Ans, $560. 

53. Bought the following bill of goods in Boston : 

6} yd. Irish linen @ 5/4 
12 " flannel '* 3/9 

81 " calico " 1/7 

9 « ribbon " /9 

4 J lb. coffee " 1/5 

6} gal. molasses " 3/8 

What was the amount of the bill ? Ans. $21.76 +. 

54. How many pipes of Madeira are equal to 22 pipes of 
sherry ? 

55. A cubic foot of distilled water weighs 1000 ounces avoirdu- 
pois ; what is the weight of a wine gallon ? Ans, 8 lb. 5^ I oz. 

56. There is a house 45 feet long, and each of the two sides 
of the roof is 22 feet wide. Allowing each shingle to be 4 inches 
wide and 15 inches long, and to lie one third to the weather, how 
many half-thousand bunches will be required to cover the roof? 

Am. 28/,V 

57. A cistern measures 4 ft. 6 in. square, and 6 ft. deep; how 
many hogsheads of water will it hold ? 

58. If the driving wheels of a locomotive be 18 ft. 9 in. in cir- 
cumference, and make 3 revolutions in a second, how long will the ^ 
locomotive be in running 150 miles ? 

An8. 8 h. 54 min. 40 sec. 
59 In traveling, when I arrived at Louisville my watch, which 
was exactly right at the beginning of my journey, and «. <5«rt^'^ 

P 
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timekeeper^ was 1 h. 6 mio. 62 sec. fast; from what direction 
had I come, and how far ? Ant, From the east, 16^ 43'. 

60. How many U. S. bushels will a bin contain that is 8.5 ft. 
long, 4.25 ft. wide, and 3| ft. deep? 

61. Reduce 8 hhd^ gal. 3 qt. wine measure to Imperial gal- 
lons. Am. 165.5807 + Imp'l gal. 

62. A man owns a piece of land which is 105 ch. 85 L long, 
and 40 ch. 15 1. wide; how many acres does it contain ? 

63. A and B own a farm together; A owns y^ij of it and 6 the 
remainder, and the difference between their shares is 15 A. 1 K. 
28} P. How much is B's share ? Ans. 38 A. 2 R. 11| P. 

64. At $3.40 per square, what will be the cost of tinning both 
sides of a roof 40 ft. in lengthy and whose rafters are 20 ft. 6 in. 
long? Alls, $55.76. 

65. What is the value of a farm 189.5 rd. long and 150 rd. 
wide, at $31} per acre? 

66. Reduce 9.75 tons of hewn timber to feet, board measure, 
that is, 1 inch thick. Ans, 5850 ft. 

67. How many wine gallons will a tank contain; that is 4 ft. 
long, 3^ ft. wide, and 2f ft. deep? Ans, 299^1^ gal. 

68. If a load of wood be 12 ft. long, and 3 ft. 6 in. wide, how 
high must it be to make a cord ? 

69. In a school room 82 ft. long, 18 ft. wide, and 12 ft. 6 in. 
high, are 60 pupils, each breathing 10. cu. ft. of air in a minute. 
In how long a time will they breathe as much air as the room 
contains? 

70. A man has a piece of land 201| rods long; and 4H rods 
wide, which he wishes to lay out into square lots of the greatest 
possible size. How many lots will there be ? Ans. 396. 

71. A man has 4 pieces of land containing 4 A. 3 R. 20 P., 6 
A. 3 R. 12 P., 9 A. 3 R., and 11 A. 2 R. 32 P. respectively. 
It is required to divide each piece into the largest sized building 
lots possible, each lot containing the same area, and an exact num- 
ber of square rods. How much land will each lot contain ? 

Ans. 156 P. 
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DUODECIMALS, 

387. DnodeoimaLi are the parts of a unit resulting firom oon* 
tbually dividiog by 12 ; as 1^ j^y j^^y t"?^' ^^' I^ pTactice, 
duodecimals are applied to the measurement of extension, the foot 
being taken as the unit. 

In the duodecimal divisions of a foot, the different orders of 
units are related as follows : 

V (inch or prime) is ^ of a foot, or 1 in. linear measure. 

V^ (second) or |ij of i^, ** j^r of a foot, or 1 ** square 

y^"^ (third) or j'j of |4 of ,*„ . . " x4iv of a foot, or 1 ** cubic 

TABLE. 

12 fourths, C^'O. «nato I third 1"' 

12 thirds " 1 second, 1" 

12 seconds ** I prime, or inch, . I^ 
12 primes, or inches, *' 1 foot, ft. 

Scale — uniformly 12. 

The marks ^, ^^, '^^^ '^^\ are called indices. 

NoTBS. — 1. Daodecimali are really comoion fractioofl, and can always be 
treated as auoh ; but usually their denominators are not expressed, and they are 
treated as compound numbers. 

2. The word duodecimal is derived from the Latin term duodeeim, signifying 
12. 

ADDITION AND SUBTRACTION. 

388. Duodecimals are added aod subtracted in the same 
manner as compound numbers. 

EXAMPLES FOR PRACTICE. 

1. Add 12 ft. 7' 8", 15 ft. 3' 6", 17 ft, 9' 7". 

Ans. 45 ft. 8' 8". 

2. Add 136 ft. 11' 6" 8''', 145 ft. 10' 8" 5'", 160 ft. 9' 5" 5'". 

Ans, 443 ft;. T 8" 6'". 

8. From 36 ft. 7' 11" take 12 ft. 9' 5". Ans. 23 ft. 10' 6". 

4. A certain room required 300 sq. yd. 2 sq. ft. 5' of plastering. 
The walls required 50 sq. yd. 1 sq. ft. 7' 4", 62 sq. yd. 5' 3", 48 
sq. yd. 2 sq. ft., and 42 sq. yd. 2 sq. ft. 3' 4", respectively. Re- 
quired the .area of the ceiling. An^ OT wy.- 1^- ^ ^. ^*^ ^ * 
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MULTIPLICATION. 

389» In the multiplication of duodecimals, the product of two 
dimensions is area, and the product of three dimensions is 
solidity (389, 980). 

We observe that 

V X lft. = T>5 0f 1ft. =K 

y^ X 1 ft, = Th of 1 ft. = V\ 

V XV = yJ, X Jj of 1 ft. = V^. 
V'XV = li* X i»3 of 1 ft. = V'\ Hence, 

The product of any two orders is of the order denoted by the 
sum of their indices. 

390. 1. Multiply 9 ft. 8' by 4 ft. 7'. 

Analysis. Beginning at the right, 
8^ X 7^ = 56^^ = 4^ 8^^ ; writing 
the ^^^ one place to the right, we re- 
serve the 4'' to be added to the next 
product. Then, ? ft. X 7^ 4- 4^ = 
67^ = 5 ft. 1^, which we write in the 
44 fti. 3' 8", Ans, places of feet and primes. Next mul- 

tiplying by 4 ft., we have 8^ X 4 ft. 
= 32^=2 ft. S''; writing the 8^ in the place of primes, we reserve the 
2 ft. to be added to the next product. Then, 9 ft. X 4 ft. 4- 2 ft. = 
38 ft., which we write in the place of feet. Adding the partial pro- 
ducts, we have 44 ft. y S^^ for the product required. Hence the 

B.ULE. I. Write the several terms of the multiplier under the 
corresponding terms of the multiplicand, 

II. Multiply ea^h term of the multiplicamd hy eojch term, of the 
multiplier J beginning with the lowest, term in eachy and call the pro- 
duct of any two orders, the order denoted hy the sum of their in^ 
dices J carrying 1 for every 12. 

III. Add the partial produ^cts ; their sum ujiU be the required 
answer. 

EXAMPLES FOE PRACTICE. 

1. How many square feet in a floor 16 ft. 8' wide, and 18 ft. 6' 
long? 

2. How much wood in a pile 4 ft. wide, 3 ft. 8' high, and 23 ft. 

riong^? 
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3. If a floor be 79 ft 8' by 88 fl. 11', how many pqnare yards 
does it contain ? Ans, 344 yd. 4 ft. 4' 4". 

4. If a block of marble be 7 ft. 6' long, 3 ft. 3' wide, and 1 ft. 
10' thick, what are the solid contents ? Am. 44 ft. 8' 3". 

5. How many solid feet in 7 sticks of timber, each 56 ft. long, 
11 inches wide, and 10 inches thick ? Ans. 299 ft. 5' 4". 

6. How many feet of boards will it require to inclose a bnilding 
60 ft. 6' long, 40 ft. 3' wide, 22 ft. high, and each side of the 
roof 24 ft. 2', allowing 623 ft. 3' for the gables, and making no 
deduction for doors and windows ? Ans. 7880 ft. 5'. 



CONTRACTED METHOD. 

391» The method of contracting the multiplication of deci- 
mals may be applied to duodecimals, the only modification being 
in carrying according to the duodecimal, instead of the decimal, 
scale. 

1. Multiply 7 ft. 3' 6" 8'" by 2 ft. 4' 7" y", rejecting aU de- 
nominations below seconds in the product. 

OPERATION. Analysis. We write 2 ft., the 

7 ft. 3' 5" S'" units of the multiplier, under the 

9"' 7" 4' 2 ft lowest order to be reversed in the 

14 ft. 6' 11" product, and the other terms at the 

2 ft. 6' 2" . 1®^*» '^^^h their order reversed. Then 

4' 3" it is obvious that the product of 

5" each term by the one above it is 

Jy~£^ J 9/^^ ^^^ seconds. Hence we multiply each 

term of the multiplier into the terms 
above and to the left of it in the multiplicand, carrying from the 
rejected terms, thus ; in multiplying by 2 ft., we have S^^^ X 2 ft. = 
16^^'' = 1^^ 4^^^, which being nearer V^ than 2^^, gives V^ to be car- 
ried to the first contracted product. In multiplying by V, we have 
5// X 4^^ = 20^^^ = V^ 8^^^, which being nearer 2^'' than V^, gives 
2^^ to be carried to the second contracted product, and so on. 

EXAMPLES FOR PRACTICE. 

L Multiply 7 ft. 3' 4" 5'" by 6 ft. 8' 6", extending the pro- 
duct only to primes. An*, ^iV ^» 'V "^ 
20 
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2. How many yards of carpeting will cover a floor 36 ft. ^ 4" 
long, and 26 ft. 6' 9" wide ? 

3. How many cu. ft, in a block of marble measuring 6 ft. 2' 1" 
in length, 3 ft. 3' 4'' wide, and 2 ft. 8' 6" thick ? 

4. Find the product of 7 ft. 6' 8", 3 ft 2' 11", and 3 ft. 8' 4", 
correct to within 1\ Ant. 90 ft. 6'=i=. 

DIVISION. 

39a. 1- Divide 41 ft. 8' 7" 6'" by 7 ft. 5^ 

OPBRATION. Analysis. Divid- 

7 ft. 6')41 ft. 8'. 7" 6'"(5 ft. T 6" ing the unite of the 
37 ft. V dividend by the units 

of the divisor, we ob- 
tain 5 ft. for the first 
term of the quotient, 
and 4 ft. 7' fcr a re- 
mainder. Bringing 
down the next term of the dividend, we have 4 ft. 7^ 7''^ for a new 
dividend. Reducing the first two terms to seconds, we have b^^ 1^^, 
whence by trial division we obtain 7^ for the second term of the quo- 
tient, and y 8^^ for a remalnclfiPf Completing the division in like 
manner, we have 5 ft. 7^ Q^^ for the entire quotient. Hence the fol- 
lowing 

Rule. I. Write (he divisor on the left hand of the dividend j 
as in simple numbers 

II. Find the first term of the quotient either hy dividing the 
first term of the dividend hy the first term, of the divisor^ or hy 
dividing the first two terms of the dividend hy the first two terms 
of the divisor ; multiply the divisor hy this term of the quotient ^ 

.subtract the product from the corresponding terms of (he dividend, 
and to the remainder hring down another term of the dividend. 

III. Proceed in like manner till there is no remainder, or till a 
quotient has been obtained sufficiently exact. 

EXAMPLES FOB PRACTlCfi^ 

1. Divide 287 ft, T by 17 ft Ans. 16 ft. ir. 

2. Divide 29 ft. 6' 4" by 6 ft. 8'. Ans. 4 ft. 5', 
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3. A floor whose length is 48 ft. 6' has an area of 117G ft. V 
6" ; what is its width ? Ans, 24 ft. 3'. 

4. From a cellar 38 ft. W long and 9 ft. 4f deep, were exca- 
vated 275 en. yd. 5 cu. ft. 1' 4" of earth ; how wide was the 
cellar f Arts, 20 ft. 6'. 

CONTRACTED METHOD. 

393* Division of Duodecimals may be abbreviated after the 
manner of contracted division of decimals. 

1. Divide 35 ft. ir 11" by 4 ft. 3' 7" 3'", and find a quotient 
correct to seconds. 

OPERATION. 

. 4 ft. 8' 7" 3"' ) 35 ft. ir 11" ( 8 ft. 4' 5" 

34 ft. 4' 10" 
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2", rem. 

Analysis. Having obtained by trial, 8 ft. for the first term of the 
quotient, we multiply three terms of the divisor, 4 ft. 3^ 7^^, carrying 
from the rejected term, y^^ X 8 = 24^^^ = 2^'', making 34 ft. 4^ 10^^, 
which subtracted from the dividend leaves 1 ft. 7^ V^ for a new divi- 
dend. In the next division, we reject 2 terms from the right of the 
divisor, and at the last division, 3 terms, and obtain for the required 
quotient, 8 ft. 4^ 5^^ 

EXAMPLES FOR PEACTICK. 

1. Divide 7 ft. 7' 3" by 2 ft. 10' 7", extending the quotient to 
seconds. . Ans. 2 ft. 7' 8"d=. 

2. Separate 64 ft. 9' 8" into three factors, the first and second 
of which shall be 7 ft. 2' 4" and 4 ft. T 9" 8"' respectively, and 
obtain the third factor correct to within 1 second. 

Ans. 1 ft. ir 8"=b. 

3. What is the width of a room whose area is 36 ft. 4f 8" and 
whose length 7 ft. 2' 11" ? 
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SHORT METHODS. 

S94. Under the heads of Contractions in Multiplication «nd 
Contractions in Division, are presented onlj sach short methods 
as are of the most extensive application. The short methods 
which follow, although limited in their application, are of much 
value in computations. 

FOR SUBTRACTION- 
SOS. When the minuend consists of one or more 
digits of any order higher than the highest order in the 
subtrahend. 

The difference between any number and a unit of the next 
higher order ia called an Arithmetical Complement Thus, 4 is the 
arithmetical complement of 6, 31 of 69, 2792 of 7208, etc. 

I. Subtract 29876 from 400000. 

OPERATION. Analysis. To suhtract 29876 from 400000 is the 

400000 same as to subtract a number one less than 29876, or 
29876 29875, from 399999 (Ax. 2). We therefore diminish 
R701*>4. ^^ ^ ^^ ^^ minuend by 1, and then take each figure 
of the subtrahend from 9, except the last or right- 
hand digit, which we subtract from 10. Hence the 

KULE. I. Subtract 1 from the digit of the minuend and write 
the remainder^ if any ^ as the first figure, in the result. 

II. Commencing at the lefty subtract each figure in the subtra" 
hendfrom 9, except the last significant fi^ure^ which subtract from 
10. 

EXAMPLES FOR PRACTICE. 

1. Subtract 756 from 1000. Ans, 244. 

2. Subtract 8576 from 4000000. Ans. 3991424* 

3. Subtract .5768 from 10. 

4. Subtract 13057 from 1700000. 

5. Subtract 90.59876 from 64000. 

6. Subtract 599948 from 1000000. 

7. What is the arithmetical complement of 271 ? Of 18365 f 
Of 3401250 ? 
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FOR MULTIPLICATION. 
0A8B I. 

S96. When the multiplier is 9, 99, or any number 

of 9'8. 

Annexing 1 cipher to a number multiplies it by 10, two ciphers by 
100, three ciphers by 1000, etc. Since 9 is 10 — 1, any number may 
bo multiplied by 9 by annexing 1 cipher to it and subtracting the 
number from the result. For similar reasons, 100 times a number — 
1 time tiie number = 99 times the number, etc. Hence, 

Rule. Annex to the number as many ciphers as the number 
contains 9's, and subtract the number from the result. 

2XAHPLXS FOR PRACTICE. 

1. Multiply 784 by 99. Ans. 77616. 

2. Multiply 5873 by .999. 

3. Multiply 4783 by 99999. Ans. 478296217. 

4. Multiply 75 by 999.999. 

CAS£ II. 

397. When the multiplier is a number a few units 
less than the next higher unit. 

Were we required to multiply by 97, which is 100 — 3, we could 
evidently annex 2 ciphers to the multiplicand, and subtract 3 times 
the multiplicand from the result. Were our multiplier 991, which is 
1^)00 — 9, we could subtract 9 times the multiplicand from 1000 times 
the multiplicand. Hence, 

BULE. I. Multiply by the next higher unit by annexing 
ciphers. 

II. From this result subtract as many times the multiplicand 
as thei*e are units in the difference between the multiplier and the 
next higher unit, 

EXAMPLES FOB PRACTICE. 

1. Multiply 786 by 98. Am, 77028. 

2. Multiply 4327 by 96. uiw«. 415392. 

3. Multiply 7328 by 997. 

20* 
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4. Multiply 7878.586 by 9.95. Ans. 78342.18070. 

5. Multiply 43789 by 9994. 

6. Multiply 7077364 by .999993. 

CASB in. 

398. When the left hand figure of the multiplier ia 
the unit, 1, the right hand figure is any digit whatever, 
and the intervening figures, if any, are ciphers. 

I. Multiply 8684 by 17. 

opxEATioN. Analysis. If we multiply by the usual 

8684 X 17 method, we obtain, separately, 7 times and 

a(}ctfya 10 times the multiplicand, and add them. 

We may therefore multiply by the 7 units, 
and to the product add the multiplicand regarded as tens, thus : 7 times 
4 is 28, and we write the 8 as the unit figure of the product. Then, 
7 times 8 is 56, and the 2 reserved being added is 58, and the 4 in 
the multiplicand, added, is 62, and we write 2 in the product. Next, 
7 times 6, plus the 6 reserved, plus the 8 in the multiplicand, is 56, 
and we write 6 in the product. Next, 7 times 3, plus the 5 reserved, 
plus the 36 in the multiplicand, is 62, which we write in the product, 
and the work is done. 

Had the multiplier been 107, we should have multiplied two figures 
of the multiplicand by 7, before we compienced adding the digits of 
the multiplicand to the partial products ; 3 figures had the multiplier 
been 1007, etc. Hence the 

Rule. I. Write the multiplier at the right of the multiplicand^ 
toith the sign of multiplication between them, 

II. Multiply the multiplicand by the unit figure of the multi" 
plier, and to the product add the multiplicand ^ regarding its local 
value as a prodtkct by the left hand figure of the multiplier. 

EXAMPLES FOR PRACTICE. 

1. Multiply 567 by 13. Ans, 7371. 

2. Multiply 439603 by 10.5. Ans. 4615831.5. 

3. Multiply 7859 by 107. 

4. Multiply 18075 by 1008. Ans. 18219600. 
6. Multiply 3907 by 10.002. 
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C:. CA8B IV. 

399. When the left hand figure of the multiplier : 
any digit, the right hand figure is the unit, 1, and th 
intermediate figures, if any, are ciphers. 

I. Multiply 834267 by SOI. 

_J OPERATION. Analysis. Regarding the multip] 

~ 834267 X 301 ^^^^ ** ^ product by the unit, 1, of tl 

multiplier, we multiply the multipl 

251114357 ^jand by 3 hundreds, and add the digi 

of the multiplicand to the several products as we proceed. Since tl 

3 is hundreds, the two right hand figures of the multiplicand wi 

be the two right hand figures of the product ; and the product of 3 X 

^ will be increased by 2, the hunclreds of the .multiplicand. 

Had the multiplier been 31, the tens of the multiplicand wou] 
have been added to 3 X 7 ; had the multiplier been 3001 the tKousaru 
of the multiplicand would have been added to 3 X 7 ; and so oi 
Hence the 

Rule. I. Write the midtiplier at the right of the multiplicam 
with the sign of muUiplication between them, 

II. Multiply tlie multiplicand hy the left hand figure of the mu 
tiplier, and to th^ prodnct add the multiplicand^ regarding its loci 
value as a product by the unit figure of the multiplier. 

\ EXAMPLES FOR PRACTICE. 

\ ]. Multiply 56783 by 71. 

I 2. Multiply 47.89 by 60.1. Ans. 2878.189. 

3. Multiply 3724.5 by .901 

4. Multiply 103078 by 40001. Ans. 4123228078. 

CASE V. 

400. When -the digits of the multiplier are all th 
same figure. 

1. Multiply 81362 by 333. 

OPERATION. Analysis.' We first multiply by 999, b 

81362000 (396). Then, since 333 is i of 999, we tai 
81362 \ of the product. 
^ "N fii9QnAQQ ^^^ ^^^ multiplier been 444, we woul 

~ — ^ have taken ^ of 999 times the multiplicam 

27093546 Had it been 6&, w«> ^^ixxXSi \i».^^ \5ai5Aw\ ^ 
of 09 times the multiplicand, etc. Hencft 
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Rule I. MvUxply hy as many 9*8 as the muUiplier contains 
digits, hy (896). 

II. Take such a part of the product cm 1 digit of the mtdtiplier 
is part of 9. 

KXAMPLES FOR PRACTICE. 

1. Multiply 432711 by 222. Ans, 96061842. 

2. Multiply 678 by 1111. 

8. Multiply .6732 by 88.888. Ans. 59.8394016. 

4. Multiply 8675 by 77.7. 
6. Multiply 44444 by 88888. 

CASE VI. 

401. To square a number consisting of only two 
digits. 

I. What is the square of 18 7 
Analysis. According to (86), we hare 

18«=18xl8 

Now if one of these factors be diminished by 2, the product will be 
less than the square of 18 by 2 times the other factor, (93, 1) ; that is, 

18«=(16x 18) + (2X18). 

Next, if we increase the other factor, 18, in this result, by 2, the 
whole result will exceed the square of 18, by 2 times the other factor, 
16, (93, II) ; that is, 

18« = (16 X 20) + (2 X 18) — (2 X 16). 

But as 2 times 18 minus 2 times 16 is equal to 2 X 2, or 2*, we 

have 

18« = 16 X 20 + 2». Hence the 

KuLE. L Take two numbers, one of which is as many units 
less than the number to be squared as the other is units greater^ and 
one of the numbers taken an exact number of tens, 

II. Multiply these two numbers together, and to the product add 
the square of the difference between the given and one of the as- 
sumed numbers. 

Note. — A little practice will enable tbe papil to readily square any number 
le»8 than 100 meatally by this rule. 
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EXAMPLES FOR PBACTICE. 

1. What is the square of 27 ? JLns. 729. 

2. What is the square of 49 ? Jjw. 2401. 

3. Square 28, 26, 39, 38, 37, 36, and 35. 

4. Square 77, 88, 8.6, 99, 98, 69, 68, 6.7, and 62. 

CASE VII. 

403. Wien the multiplier is an aliquot part of som 
'higher unit. 

An Aliquot or Even Fart of a number is such a part as wi 
exactly divide that number. Thus, 5, 8i, and 12^ are aliqu( 
parts of 25 and of 100, etc. 

NoTB. — An aliquot part may be either a whole or a mixed number, while 
component factor must be a whole number. 



>a. The aliquot parts of 10 are 5, 3J, 2J, 2, 1|, lif, 1{, 1\ 
The aliquot parts of 100, 1000, or of any other number, ma 
be found by dividing the number by 1, 2, 3, 4, etc., until it hi 
been divided by all the integral numbers between 1 and itself. 

I. Multiply 78 by 3}, and by 25 separately. 

OPERATION. Analysis. Since 3^ is ^ of 1( 

3 ) 780 4 ) 7800 the next higher unit, we multipl 

~260 ^ 1950 '^^ ^y ^^ * **^® ^ ^^ *^® produc 

Again, since 25 is J of 100, w 

multiply 78 by 100 and take \ of the product. Hence the 

KuLE. I. Multiply the given multipHcand hj/ (he unit nea 
higher than the multiplier j hy annexing ciphers. 

II. Take such a part of this product as the given multiplier i 
part of ^ next higher unit. 

EXAMPLES FOR PRACTICE. 

1. Multiply 437 by 25. Ans. 10925. 

2. Multiply 6872 by 2^. Ans. 17180. 
8. Multiply 5734154 by 333f Ans. 1911384666|. 

4. Multiply 758642 by 12^. 

5. Multiply 78563 by 125. Ans. 9820375. 

6. Multiply 57687 by 142f 
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CASE viir. 

404. When the right hand figure or figures of the 
multiplier are aliquot parts of 10, 100, 1000, etc. 

I. Multiply 2183 by 1233J. 

OPERATION. 

218300 

12 J Akaltso. 1233} = 12} x 100. We there- 

7*>7661 ^'^^^ multiply by 100, and by 12}, in continued 

2R1QB multiplication. Hence the 

2692366} 
BuLE. I. Reject from (he right hand of the multiplier such 
figure or figures as are an aligwd part of some higher unit^ and 
to the remaining figures of the multiplier annex a fraction which 
expresses the aliquot part thus rejected , for a reserved multiplier. 

II. Annex to the multiplicand as many ciphers as are equal to 
the number of figures rejected from the right hand of the multi- 
plier ^ and multiply the result by the reserved multiplier. 

EXAMPLES FOR PRACTICE. 

1. Multiply 43789 by 825. Ans. 36125925. 

2. Multiply 58730 by 7125. 

3. Multiply 7854 by 34.2}. Ans, 268999.5. 

4. Multiply 30724 by 73333}. 

5. Multiply 47836 by 712}. Ans, 34083150. 

6. Multiply 53727 by 2416}. 

CASE IX. 

405. To find the cost of a quantity when the price 
is an aliquot part of a dollar. 

1. What cost a case of muslins containing 1627 yds., at 8.12} 
per yard? 

OPERATION. Analysis. At $1 per yard the case would 

8 ) $1627 cost as many dollars as it contained yards ; 

8203 37i *^^ **'* ^*^^i •** ^t P®^ yard, it would cost } 

as many dollars as it contained yards. Wo 
therefore regard the yards as dollars, which we diyide by 8. Hence, 
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Rule. Take such a part of the given quantity as the price i 
part of one dollar. 

Note. — Since the shilling in most of the different eurreneiei is some aliquo 
part of the dollar^ this rnle is of much practical nse in making oot bills nn< 
accounts where the prices of the items are giyen in State Currency, and th 
amounts are required in United States Monej. 

EXAMPLES FOR PRACTICE. 

1 . What cost 568 pounds of butter at 25 cents a pound ? 

Ans. $142. 

2. A merchant sold 51 yards of prints at 16| cents per yard, 1 
pieces of sheeting, each piece containing 33 yards, at 6i cents pe 
yard, and received in payment 18 bushels of oats at 33i cents pe 
bushel, and the balance in money ; how much money did he re 
ceive? Ans, $19. 

3. Required the cost of 28 dozen candles, at 1 shilling pe 
dozen. New York currency. Ans, $3.50. 

4. What cost 576 lbs. of beef at lOd. per pound, Pennsylvani 
currency? Ans, $64. 

5. If a grocer in New York gain $7,875 on a hogshead of mc 
lasses containing 63 gallons, how much will he gain on 576 gallon 
at the same rate ? Ans, $72. 

CASE X. 

406. To find the cost of a quantity, when the quan 
tity is a compound number, some part or all of which i 
an aliquot part of the unit of price. 

1. What cost 5 bu. 3 pk. 4 qt. of doverseed, at $3.50 per bu. ! 

OPERATION. Analysis. Multiply 

V 4^ 8 ) $3.50 price. ing the price by 5, w 

5 have the cost of 5 bi 

$17^ cost of 5 bn. Dividing the price by 5 

1.75 '< " 2 nk we have the cost of J bi 

.875 « (f 1 <t =2 pk. Dividing th 

.4375 " " 4 qt. price by 4, or the cost o 

$2076625,^.. 2 pk. by 2. we have th 

' cost of 1 pk. Dividm 

the price by 8, or the cost of 2 pk. by 4, or th« ooit <j!t V \V. Vi V^ 



240 



SHORT METHODS 



have the cost of } pk. = 4 qi. And the sum of these several values 
is the entire cost required. 

2. At £6 78. 5Jd. Sterling per hhd., how much will 4 hhd. 9 
gal. 3 qt. of West India Molasses cost ? 

Analysis. Mul- 
tiplying the price 
by 4, we have the 
cost of 4 hhd. Di- 
viding the price by 
7, we have the cost 
of \ hhd. = 9 gal. 
Dividing the cost of 



7) £6 



OPERATION. 

7s. bid, price. 



" 25 9 " 

12) « 18 " 

1" 



10 " cost of 4 hhd. 
2 " 2 qt. " « 9 gal. 
6 « I " " " 3 qt. 



« 



26 9 ** 6 " 2|,"^««. 



9 gal. by 12, we have the cost of -f^ of 36 qt. = 3 qt. And the sum 
of these several results is the entire cost required. 
From these illustrations we deduce the following 

Rule. I. Multiply the price by the number of units of the de- 
nomination correspoiiding to the price, 

II. For the lower denominations, take aliquot parts of the price; 
the sum of the sever aL results will be the entire cost. 

Note. — This method is applicable in certain cases of multiplication, where one 
oompoand number is taken as many times as there are units and parts of a 
unit of a certain kind, in another compound number. This will be seen in the 
first example below. 

EXAMPLES FOR PRACTICE. 

1. A chemist filtered 18 gal. 3 qt. 1 pt. of rain-water in 1 day; 
at the same rste how much could he filter in 4 da. 6 h. 30 min. ? 

Analysis. Multi- 
plying the quantity 
filtered in 1 day by 4, 
we have the quantity 
filtered in 4 days. Di- 
viding the quantity fil- 
tered in 1 day by 4, 
we have the quantity 
filtered in J da. = 6 
h. Dividing the quantity filtered in 6 hours by 12, we have the quan- 
tity filtered in } h. = 30 min. And the sum of these several results 
is the entire result required. 
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Ans, 
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2. What will be the cost of 3 lb. 10 oz. 8 pwt 6} gr. of gold 
at $15.46 per oz. ? Ans. $717.62. 

3. A man bought 5 cwt. 90 lb. of hay at 9.56 per cwt. ; what 
was the cost? Ans. $8,304. 

4. What must be given for 3 bu. 1 pk. 3 qt. of cloverseed, at 
$4.48 per bushel ? Ans, $14.98. 

5. A gallon of distilled water weighs 8 lb. 5 oz. 6.74 dr. ; re- 
quired the weight of 5 gal. 3 qt. 1 pt. 3 gi. 

Ans. 49 lb. 12 oz. 5.73— dr. 

6. At $17.50 an acre, what will 3 A. 1 E. 35.4 P. of land cost? 

7. If an ounce of English standard gold be worth £3 17s. 10 Jd., 
what will be the value of an ingot weighing 7 oz. 16 pwt. 18 gr. ? 

Ans, £30 10s. 4.14375d. 

8. If a comet move through an arc of 4** 36' 40" in 1 day, how 
far will it move in 5 da. 15 h. 32 min. 55 sec. ? 

9. What will be the cost of 7 gal. 1 qt 1 pt. 3 gi. of burning 
fluid, at 4s. 8d. per gallon, N. Y. currency? Ans. $4.35+. 

10. What must be paid for 12 ^ days' labor, at 5s. 3d. per day, 
New England currency ? 

FOR DIVISION. 
CASE I. 

407. When the divisor is an aliquot part of some 
higher unit. 

1. Divide 260 by 3 J, and 1950 by 25. 

OPERATION. Analysis. Since 3J is J of 10, the next 

26|0 19|50 higher unit, we divide 260 by lO ; and hav- 

3 and 4 ing used 3 times our true divisor, we obtain 

i^o ^ only i of our true quotient. Multiplying 

the result, 26, by 3, we have 78, the true 
quotient. Again, sinee 25 is J of 100, the next higher unit, we divide 
1950 by 100 ; and having used 4 times our true divisor, the result, . 
19.5, is only J of our true quotient. Multiplying 19.5 by 4, we have 
78, the true quotient. Hence the 

BuLE. I. Divide the given dividend hy a unit of the order 
next higher than the divisor , hy cutting off iqfitrcs ft^ms, llwt t\\j\v.u v 
21 Q 
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II. Take as many times this quotient as the divisor is coiHained 
times in the next higher unit, 

EXAMPLES FOR PRACTICE. 

1. Divide 63475 by 25. Ans, 2539. 

2. Divide 7856 by 1.25. Ans. 6284.8. 

3. Divide 516 by 33.3}. 

4. Divide 16.7324 by 12}. 

■ 5. Divide 1748 by .14§. Ans, 12236. 

6. Divide 576.34 by 1.6}. 

CASE II. 

408. When the right hand figure or figures of the 
divisor are an aliquot part of 10, 100, 1000, etc. 

1. Divide 2692366} by 1283}. 

Analysis. Since 33} is 

} of 100, wo multiply both 

1233} ) 2692366} dividend and divisor by 3, 



OPERATION. 



3 3 



(117, III), and we obtain a 
37|00 ) 80771 100 ( 2183, Ans, divisor the component fac- 
67 tors of which are 100 and 37. 

307 We then divide after the 

^^^ manner of contracted divi- 

sion, (112). 
2. Divide 601387 by 1875. 

OPERATION. AiETALYSis. Multiplying both 

1875 ) 601387 dividend and divisor by 4, we ob- 

4 4 tain a new divisor, 7500, having 2 

"7500)2405548 ciphers on the right of it. Multi- 

a'^ a plyuig again by 4, we obtain a new 

divisor, 30000, having 4 ciphers on 



310000) 96212192 the right. Then dividing the new 

320-i||5 Ans, dividend by the new divisor, we ob- 
tain 320 for a quotient, and 22192 
for a remainder. As this remainder is a part of the new dividepf^ 
it must be 4 X 4 = 16 times the true remainder ; we therefore divide 
it by 16, and write the result over the given divisor, 1875, and annex 
the fraction thus formed to the integers of the quotient. 
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From these illustrations we derive the following 

Rule. I. Multiply both dividend and divisor hy a number or 
numbers that wiU produce for a new divisor a number ending in a 
cipher or ciphers, 

II. Divide the new dividend by the new divisor. 

Note. — If the dirisor be a whole number, or a pure decimal, the mQltiplier 
win be 2, 4, 5| or 8j or some multiple of one of these numbers. 

EXAMPLES FOB PRACTICE. 

1. Divide 64375 by 2575. 

2. Divide 76394 by 3625. Ans. 21/5%- 

3. Divide 7325 by 433*. 

4. Divide 5736 by 431.25. Ans. 13J^f. 

5. Divide 42.75 by 566|. 

6. Divide 24409375 by .21875. 

7. Divide 785 by 3.14f. Am, 249^5- 



RATIO. 

400. Ratio is tbe relation of two like numbers with respect 
to comparative value. 

Note. — There are two methods of comparing numbers with respect to value; 
1st, by subtracting one from the other; 2d, by dividing one by the other. The 
relation expressed by tbe difference is sometimes called Arithmetical JiatiOf and 
the relation expressed by the quotient, Geometrical Ratio, 

410* When one nunaber is compared with another, as 4 with 
12, by means of division, thus, 12-^-4 = 3, the quotient, 3, shows 
the relative value of the dividend when the divisor is considered 
as a unit or standard. The ratio in this case shows that 12 is 3 
times 4; that is, if 4 be regarded. as a unit, 12 will be 3 units, or 
the relation of 4 to 12 is that of 1 to 3. 

4:11. Katio is indicated in two ways : 

1st. By placing two points between the two numbers compared, 
writing the divisor before and the dividend after the points. 
Thus, the ratio of 8 to 24 is written 8: 24 j the ratio of 7 tA ^ \a» 
Written 7:5. 
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2d. In the form of a fraction. Thus^ the ratio of 8 to 24 is 
written \* ; the ratio of 7 to 5 is ^. 

413. The Termi of a ratio are the two numbers compared. 

The Antecedent is the first term; and 

The Conieqnent is the second term. 

The two terms of a ratio taken together are called a couplet. 

413. A Simple Batio consists of a single couplet; ^as 5 : 15. 

414* A Compound Batio is the product of two or more sim- 
ple ratios. Thus^ from the two simple ratioS; 5 : 16 and 8 : 2^ we 

6:16 
8 ; 2 

may form the compound ratio 5x8 : 16 x^, or ^ x f == |§ = |. 
41tS« The Beciprocal of a ratio is 1 divided by the ratio ; or, 
which is the same thing, it is the antecedent divided by the con- 
sequent. Thus, the ratio of 7 to 9 is 7 : 9 or |, and its reciprocal 
is J. 

NoTR. — The quotient of the second term divided by the first is sometimes 
called a Direct Ratio, and the quotient of the first term divided by the second, 
an Iiivenie ur Beciprocal Ratio. 

. 410. One quantity is said to vary directly as another, when 
the two increase or decrease together in the same ratio ; and one 
quantity is said to vary inversely as another, when one increases 
in the same ratio as the other decreases. Th uptime varies directly 
as wages ; that is, the greater the time the greater the wages^ and 
the less the time the less the wages. Again, velocity varies inr 
versely as the time, the distance being fixed; that is, in traveling 
a given distance, the greater the velocity the less the time, and the 
less the velocity the greater the time. 

417. Ratio can exist only between like numbers, or between 
two quantities of the same kind. But of two unlike numbers or 
quantities, one may vary either directly or inversely as the other. 
Thus, cost varies directly as quantity, in the purchase of gdods; 
time varies inversely as velocity, in the descent of falling bodies. 
In all cases of this kind, the quantities, though unlike in kind,* 
have a mutual dependence^ or sustain to each other the relation 
of cause and effect. 
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418. In the comparison of like numbers we observe, 

I. If the numbers are nrnple, whether abstract or concrete, 
their ratio may be found directly by division. 

II. If the numbers are compound^ they must first be reduced 
to the same unit or denomination. 

III. If the numbers are fractional, and have a common de- 
nominator, the fractions will be to each other as their numerators; 
if they have not a common denominator, their ratio may be found 
either directly by division, or by reducing them to a common 
denominator and comparing their numerators. 

419* Since the antecedent is a divisor and the consequent a 
dividend, any change in either or both terms will be governed by 
the general principles of division, (117). We have only to sub- 
stitute the terms antecedent, conseqvent, and ratio, for divisor ^ 
dividend J and qtu>tienty and these principles become 

GENERAL PRINCIPLES OP RATIO. 

Prin. I. Multiplying the consequent multiplier the ratio ; divi- 
ding the consequent divides the ratio, 

Prin. II. MuUipli/ing the antecedent divider the ratio ; dividing 
the antecedent multiplies the ratio. 

Prin. III. Multiplying or dividing both antecedent and conse- 
quent hy the same number does not alter the ratio, 

430* These three principles may be embraced in ono 

GENERAL LAW. 

A change in the consequent hy mvUiplication or division produ- 
ces a LIKE change in the ratio ; hut a change in tlie antecedent 
produces an opposite change in the ratio, 

431. Since the ratio of two numbers is equal to the conse- 
quent divided by the antecedent, it follows, that 

I. The antecedent is equal to the consequent divided by the 
ratio ; and that, ' 

II. The consequent is equal to the antecedent m\iU\^\\&4 V^ *^Vk 
ratio. 

21* 
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EXAMPLES FOR PRACTICE. 

1. What part of 28 is 7 ? 
2% = } ; or, 28 : 7 as 1 : i ; that is, 28 has the same ratio to 7 that 



1 has to i, 

2. Whatpartof42is6? 

3. What is the ratio of 120 to 80 ? 


Ans, i. 
Arts. |. 


4. What is the ratio of 8;} to 60 ? 


Ans, 7. 


5. What is the ratio of -^^ to 26 ? 

6. What is the ratio of 7^ to 2^ ? 


Ans. |o. 


7. What is the ratio of ^ to /^ ? 


Ans, 4 J. 


S. What is the ratio^f 1 mi. to 3 fur.? 


Ans. |. 



1^3- 



9. What is the ratio of 1 wk. 3 da. 12 h. to 9 wk. ? Ans. 6. 

10. What is the ratio of 10 A. 1 R. 20 P. to 6 A. 2 K. SO P. ? 

11. What is the ratio of 25 bu. 2 pk. 6 qt. to 40 bu. 4.5 pk. ? 

12. What is the ratio of 18f ^ to 45' 30" ? 

13. What part of -^ is i-^ ? Ans. ^f 

14. What is the ratio of --| to § of j% of ^ ? Ans. ^\%%. 

15. Find the reciprocal of the ratio of 42 to 28. Ans. 1^. 

16. Find the reciprocal of the ratio of 3 qt. to 43 gal. 

17. If the antecedent be 15 and the ratio |, what is the conse- 
quent? Ans. 12. 

18. If the consequent be 3^ and the ratio 7, what is the ante- 
cedent? Ans. i|. 

19. If the antecedent be ^ of | and the consequent .75, what 
is the ratio ? 

20. If the consequent be J6.12J and the ratio 25, what is the 
antecedent? Ans. $.245. 

21. If the ratio be J and the antecedent |, what is the conse- 
quent ? 

22. If the antecedent be 13 A. 3 R. 25 P. and the ratio ||, 
what is the consequent ? ^715. 6 A. 2 R. 10 P. 
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PROPORTION. 

433* Proportion is an equality of ratios. Thus, the ratios 
5 : 10 and 6 : 12, each being equal to 2, form a proportion. 

NoTX. — When four numbers form a proportion^ they are said to he propot' 
ttonal. 

4:33. Proportion is indicated in three ways : 

1st. By a double colon placed between the two ratios; thus, 
3 : 4 : : 9 : 12 expresses the proportion between the numbers 3, 4, 
9, and 12, and is read, 3 is to 4 as 9 is to 12. 

2d. By the sign of equality placed between two ratios; thus, 
3 : 4 = 9 : 12 expresses proportion, and may be read as above, or, 
the ratio of 3 to 4 equals the ratio of 9 to 12. 

3d. By employing the second method of indicating ratio ; thus, 
I s=s 1^ indicates proportion, and may be read as either of the 
above forms. 

424. Since each ratio consists of two terms, every proportion 
must consist of at least four terms. Of these 

The Extremes are the first and fourth terms; and 

The Keans are the second and third terms. 

4:3tS« Three numbers are proportional when the first is to the 
second as the second is to the third. Thus, the numbers 4, 6, 
and 9 are proportional,, since 4:6 = 6:9, the ratio of each couplet 
being |, or IJ. 

430. When three numbers are proportional, the second term 
is called the Mean Proportional between the other two. 

439'. If we have any proportion, as 

3:15 = 4: 20, 

Then, indicating this ratio by the second method, we have 

Vb 20 
~ y . 

Reducing these fractions to a common denominator, 

15 X 4 _ 20 X 3 

12 12 ' 

And since these two equal fractions have the same denominator, 

the numerator of the first, which is the product of the means, must 

be equal to the numerator of the second, -wliieVi \^ \Jji^ y^q^»l^\» ^1 *^^ 

extremes; or, 15 X 4 = 20 X Z. Hence, 
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I. In every proportion the product of the means equals tbe 
product of the extremes. 

4.gainy take any three terms in proportion, as 

4 : 6=6 : 9 
Then, since the product of the means equals the product of the ex- 
tremes, 

6«==4x9. Hence, 

II. The square of a mean proportional is equal to the product 
of the other two terms. 

448. Since in every proportion the product of the means 
equals the product of the extremes, (4:J87, 1), it follows that, any 
three terms of a proportion being given, the fourth may be found 
by the following 

Bulk. I. Divide the product of the extremes fty one of the 
meansy and the quotient will he the other mean. Or, 

II. Divide the product of the means hy one of the extremes, and 
the quotient will be the other extreme. 

EXAMPLES FOR PRACTICE. 

The required term in an operation will be denoted by (?), 
which may be read " how many," or " how much." 

Find the term not given in each of the following proportions : 

1. 4 : 26 = 10 :(?). Ans. 65. 

2. $8865 : «720 = ( ? ) : 16 A. * Ans. 197 A. 

3. 4^ yd. : ( ? ) : : $9.75 : ?29.25. Ans. 13^ yd. 

4. (?) : 21 A. 3 R. 20 P. : : $1260 : $750. 

Ans. 36 A. 3 R. 

5. 7.50:18 = (?) : 7y^|. oz. 

6. 7 oz ;(?):: £30 : £407 2s. lOf d. Ans. 7 lb. 11 oz. 

7. ( ? ) : -1^ b^^- • ' *2.39 : $.3585. Ans. 1 hhd. 

8. 1 T. 7 cwt. 3 qr. 20 lb. : 13 T. 5 cwt. 2 qr. = $9.50 : ( ? ). 

9. $175.35 : (?) = I : f ^"«- $601.20. 

10. ( ? ) : $12^ = 2404 • I^^ttW ■^^'«- *20|. 

11. I yd. :(?):: $5 : $59.0625. Ans. 40^ yd. 
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CAUSE AND EPFEOT. 

430* Every question in proportion may be considered as a 
comparison of two causes and two effects. Thus, if 3 dollars as 
a cause will buy 12 pounds as an effect, 6 dollars as a cause will 
buy 24 pounds as an effect. Or, if 5 horses as a cause consume 
10 tons as an effect, 15 horses as a cau^ will consume 30 tons as 
an effect. 

Causes and effects in proportion are of two kinds — simple and 
compound. 

4:30. A Simple Cause or Effect contains but one element ; 
as price, quantity, cost, time, distance, or any single factor used 
as a term in proportion. 

431. A Compound Cause or Effect is the product of two or 
more elements ] as the number of workmen taken in connection 
with the time employed, length taken in connection with breadth 
and depth, capital considered with reference to the time em- 
ployed, etc. 

433* Since Uhe causes will always be connected with like 
effects, eyerj question in proportion must give one of the following 
statemetfts : 

1st Cause : 2d Cause = 1st Effect : 2d Effect. 
1st Effect : 2d Effect = 1st Cause : 2d Cause, 
in which the two causes or the two effects forming one couplet, 
must be like numbers and of the same denomination. 

Considering all the terms of a proportion* as abstract numbers, 
we may say that 

1st Cause : 1st Effect = 2d Cause : 2d Effect. 

But as ratio is the result of comparing two numbers or things 
of the same kind, *(4:17), the first form is regarded as the most 
natural and philosophical. 

SIMPLE PROPORTION. 

433» Simple Proportion is an equality of two simple ratios, 
and consists of four terms. 

Questions in simple proportion involve only simple causes and 
simple effects. 
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$ 

8 : 

Ist caase. 



STATBlflNT. 
$ 

12 » 

Sdeaoae. 



ydi. 
36 

Ist effect. 



(?) 

2d effect 



8x (?) 



OPERATION. 
- 12 X 36 



(?) = 



= 54 yd. 



riRST METHOD. 

1. If $8 will buy 36 yards of velvet, how many yarda may be 

bought for $12 1 

Analysis. The re- 
quired term in this ex* 
ample is an effect ; and 
the statement is, $8 is 
to $12 as 36 yards is 
to ( ? ), or how many 
yards. Dividing 12 X 
36, the product of the 
means, by 8, the given 
extreme, we have ( ? ) 
== 54 yards, the re- 
quired term, (428, II). 

2. If 6 horses will draw 10 tons, how many horses will draw 

15 tons? 

Analysis. In this ex- 
ample a cause is required ; • 
and the statement is, 6 
horses is to ( ? ), or how 
many horses, as K) tons is 
to 15 tons. Dividing 15 X 
6, the product of the ex- 
tremes, by 10, the given 
mean, we have 9, the re- 
quired term, (428, I). 



% X }S^^ 





STATEMENT. 


horses. 


horses. tons. tons. 


6 : 


(?) « 10 : 15 


Ist cause. 


2d caase. 1st effect. 2d effect 




OPERATION. 




^0 


^h 




(?) 


^ 




(?) 


= 9 horses. 


434. 


Hence the following 


Rule. 


I. Arra 


nne the terms ih 



shall compose one couplet, and the effects tJie other, putting ( ? )- in 
the place of the required term, ^ 

II. 1/ the required term he an extreme, divide the product of the 
means hy the given extreme; if the required term he a mean, 
divide the product of the extremes hy the given mean, 

NoTES.-^l. If the terms of any couplet be of different denominations, tbey 
must be reduced to the snme unit value. 

2. If the odd term be a compound number, it must be reduced either to its 
lowest unit, or to a fraction or a decimal of its hi<;hest unit. 

3. If the divisor and dividend contain one or more factors common to both, 
they should be canceled. If any of the terms of a proportion contain mixed 
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numbers, ihej shoald first bo cbanged to improper fraetioni, or the fractional 
part to a decimal. 

4. When the vertical line is used, the divisor and (?) are written on the lefty 
and the factors of the dividend on Uie right. 



SECOND METHOD. 

433. The following method of solving examples in simple 
proportion without making the statement in form^ may be used 
by those who prefer it. 

Every question in simple proportion gives three terms to find a 
fourth. Of the three given terms, two will always be like numbers, 
forming the complete ratio, and the third will be of the same name or 
kind as the required term, and may be regarded as the antecedent of 
the incomplete ratio ; hence the required term may be found by mul* 
tiplying this third term, or antecedent, by the ratio of the other two, 
(428, II). 

From the conditions of tlie question we can readily determine 
whether the answer, or required term, will be greater or less than the 
third term ; if greater, then the ratio will be greater than 1, and the 
two like numbers must be arranged in the form of an improper frac- 
tion, as a multiplier ; if less, then the ratio will be less than 1, and 
the two like numbers must be arranged in the form of a proper frac- 
tion, as a multiplier. 

1. If 4 tons of hay cost $36^ what will 5 tons cost? 

OPERATION. Analysis. In this example, 4 

$36 X z = ^^j ^'^^' ^"^^ *°^ ^ ^"^^ ®'^® *^® \^^^ terms, 

and $36 is the third term, and of 

the same kind as the answer sought. Now if 4 tons cost $36, will 5 
tons cost more, or less, than $36 ? Evidently more : and the required 
term will be greater than the third term, $36, and the ratio greater 
than 1. We therefore arrange the like terms in the form of an im- 
proper fraction, |, for a multiplier, and obtain $45, the answer. 

2. If 7 men build 21 rods of wall in a day, how many rods will 
4 men build in the same time ? 

OPERATION. Analysis. In this example, 7 

21 X ^ = 12 rods An%, ^^^ ^^d 4 men are the like terms, 

and 21 rods is the third term, and 
of the same kind as the answer sought. Since 4 men will perform less 
work than 7 men in the same time, the requit^^ letxci V^Xi^'V^'eR. ^^ssasv 
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21, and the ratio lees than 1. We therefore arrange the like terms 
in the form of a proper fraction, 4» t^d obtain bj multiplication, 12 
rods, the answer. 

430* Hence the following 

Rule. I. With the two given numbers^ rchich are of the same 
name or kind, form a ratio greater or less than 1, according as the 
answer is to he greater or less than the third given number. 

II. Multiply the third number by this ratio ; the product wiH be 
the required number or answer. 

Notes. — 1. Mixed numbers sbonld first be reduced to improper fractions, and 
the rntio of the fractions found according to 418. 

2. Reductions and cancellation may be applied ai in the first method. 

The following examples may be solved by either of the fore^ 
going methods. 

EXAMPLES FOR PRACTICE. 

1. If 12 gallons of wine cost $30, what will 63 gallons cost? 

2. If 9 bushels of wheat make 2 barrels of flour, how many 
barrels of flour will 100 bushels make ? Ans, 22|. 

3. If 18 bushels of wheat be bought for $22.25, and sold for 
$26.75, how much will be gained on 240 bushels, at the same rate 
of profit? Ans. $60. 

4. If 6} bushels of oats cost $3, what will 9} bushels cost? 

5. What will 87.5 yards of cloth cost, if 1} yards cost $.42? 

6. If by selling $1500 worth of dry goods I gain $275.40, what 
amount must I sell to gain $1000 ? 

7. If 20 men can perform a piece of work in 15 days, how 
many men must be added to the number, that the work may be 
accomplished in | of the time ? Ans. 5. 

8. If 100 yd. of broadcloth cost $473.C7->>g, how much will 
3.25 yd. cost ? 

9. If 1 lb. 4 oz. 10 pwt. of gold may be bought for $260.70, 
how much may be bought for $39.50 ? Ans. 2 oz. 10 pwt. 

10. In what time can a man pump 54 barrels of water, if he 
pump 24 barrels in 1 h. 14 min. ? Ans, 2 h. 46 min. 30 sec. 

11. If I of a bushel of peaches cost $^|, what part of a bushel 
can be bought for 9£j^ ? Ans. -^^ bu. 
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12. If the annual rent of 46 A. 3 R. 14 P. of land be $374.70, 
how much will be the rent of 35 A. 2 R. 10 P. ? 

13. If a man gain $1870.65 by his business in 1 yr. 3 mo., how 
much would he gain in 2 yr. 8 mo., at the same rate ? 

14. Two numbers are to each other as 5 to 7}, and the less is 
164.5, what is the greater ? Ans. 246.75. 

15. If 16 head of cattle require 12 A. 3 R. 36 P. of pasture 
during the season, how many acres will 132 head of cattle require ? 

Ans, 107 A. 7 P. 

16. If a speculator in grain gain $26.32 by investing $325, how 
much would he gain by investing $2275 ? 

17. What will be the cost of paving an open court 60.5 ft. long 
and 44 ft. wide, if 14.25 sq. yd. cost $34 J ? 

18. At 6} cents per dozen, what will be the cost of 10} gross 
of steel pens ? 

19. If when wheat is 7s. 6d. per bushel, the bakers* loaf will 
weigh 9 oz., what ought it to weigh when wheat is 6s. per bushel? 

Ans. Hi oz. 



COMPOUND PROPORTION. 

437* Compound Proportion is an expression of equality be- 
tween a cpmpound and a simple ratio, or between two compound 
ratios. 

It embraces the class of questions in which the causes, or the 
effects, or both, are compound. The required term must be either 
a simple cause or effect, or a single element of a compound cause 
or effect. 

FIRST METHOD. 

1. If 8 men mow 40 acres of grass in 3 days, how many acres 
will 9 men mow in 4 days ? 

STATEMENT. 
1st catute. 2d cause. 1st effect. 2d effect 



[h {I - ^0 : 


■■ (?) 


Or, 8 X 3 : 9 X 4 « 40 


•• ^"^^ 


22 
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opEEATioN. Analysis. In this ex- 

r^v 9 X 4 X 40 /»A J ample the required term 

^ ^ ** 8 X a ™ ' is the second effect ; and the 

statement is, 8 men 3 dajs 
is to 9 men 4 days, as 40 acres is to ( ? ), or how many acres. Dividing 
the continued product of all the elenients of the means by the ele- 
ments of the given extreme, we obtain (?) =^ 60 acres. 

2. If 6 compositors in 14 hours can set 36 pages of 56 lines 
each, how many compositors^ in 12 hours^ can set 48 pages of 54 
lines each ? 

STATEMSNT. 



Itt CftUM. 2d eaum. Ijt «ffeet 2d effect. 

48 
54 



1 14 • I 12 • • I 56 • I 



OPERATION. Analysis. In this example, an element of 



( ) 

Hi 
^0 



the second cause is required; and the state- 
ment is, 6 compositors 14 hours is to ( ?) com- 
positors 12 hours as 36 pages of 56 lines each 
is to 48 pages of 54 lines each. Now, since the 
f ^ -s 9 ^»w. required term is an element of one of the means, 

we divide the continued product of all the ele- 
ments of the extremes by the continued product of all the given ele- 
ments of the means. Placing the dividend on the right of the verti- 
cal line and the divisors on the left, and canceling equal iactors we 
obtain ( ? ) = 9, 

438* From these illustrations we deduce the following 

Rule. I. Of the given terms, select those which constitute the 
causes, and those which constitute the effects, and arrange them in 
couplets, putting (?) in place of the required term, 

II. Then, if the blank term (?) occur in either of the extremes, 
divide the product of the means hy the product of the extremes; 
but if the blank term, occur in either mean, divide the product of 
the extremes by the product of the means, 

NoTKS. — 1. The causes mupt he exactly alike in the number and kind of tbeir 
term? : the same ia true of the effects. 

2. The snme preparation of the terms by reduction is to be observed aa in 
simple proportion. 
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SECOND METHOD. • 

4130* The second method given in Simple Proportion, is also 
applicable in Compound Proportion. 

In every example in compound proportion all the terms appear in 
coupletSt except one, called the odd term, which is always of the same 
kind as the answer sought. Hence the required term in a compound 
proportion may be found, by multiplying the odd term by the com- 
pound ratio composed of all the simple ratios formed by these couplets, 
each couplet being arranged in the form of a fraction. 

The fraction formed by any couplet will be improper when the re- 
quired term, considered as depending on this couplet alone, should 
be greater than the odd term ; and proper, when the required term 
should be less than the odd term. 

1. If it cost $4320 to supply a garrison' of 32 men with pro- 
visions for 18 days, when the rations are 15 ounces per day, what 
will it cost to supply a garrison of 24 men 34 days, when the 
rations are 12 ounces per day ? 

OPERATION, 
men. days. oances. 

«4320 X II X 11 X i| = W896 

BY CANCELLATION. ANALYSIS. In this example there are 

(?) 4320 three pairs of terms, or couplets, viz., 32 

32 24 men and 24 men, 18 days and 34 days, 15 

18 34 ounces and 12 ounces ; and there is an odd 

15 12 term, $4320, which is of the same kind as 

( ) = $4896, Ans, ^e required term. We arrange each coup- 
let as a multiplier of this term, thus; 
rirst, if it cost $4320 to supply 32 men, will it cost more, or less, to 
supply 24 men ? Less ; we therefore arrange the couplet in the form of 
a proper fraction as a multiplier, and we have $4320 X 5|. Next, if it 
cost $4320 to supply a garrison 18 days, will it cost more, or less, to 
supply it 34 days ? More ; hence the multiplier is the improper frac- 
tion IJ, and we have $4320 X J4 X f J. Next, if it cost $4320 to 
supply a garrison with rations of 15 ounces, will it cost more, or less, 
when the rations are 12 ounces? Less; consequently, the multiplier 
is the proper fraction \l and we have $4230 X^X^X JJ = $4896, 
the required term. Hence the following 
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Rule. I. Of the terms composing each couplet form a ratio 
greater or less than 1, in the same manner as if the answer de- 
pended on those two and the third or odd term, 

II. Multiply together the third or odd term and these radios; 
the product will be the answer sought. 

EXAMPLES FOR PRACTICE. 

1. If 12 horses plow 11 acres in 5 days^ how many horses 
would plow 33 acres in 18 days ? Ans, 10. 

2. If 480 bushels of oats will last 24 horses 40 days^ how long 
will 300 bushels last 48 horses, at the same rate ? 

Ans. 12} days. 

3. If 7 reaping machines can cut 1260 acres in 12 days, in 
how many days can 16 machines reap 4728 acres ? 

Ans, 19.7 days. 

4. If 144 men in 6 days of 12 hours each, build a wall 200 fL 
long, 3 ft. high, and 2 fb. thick, in how many days of 7 hours 
each can 30 men build a wall 350 ft. long, 6 fl. high, and 3 ft. 
thick? Ans. 259.2 da. 

5. In how many days will 6 persons consume 5 bu. of potatoes, 
if 3 bu. 3 pk. last 9 persons 22 days ? 

6. How many planks 10} ft. long and 1} in. thick, are equiva- 
lent to 3000 planks 12 ft. 8 in. long and 2i in. thick? 

Ans. 6531 J. 

7. If 300 bushels of wheat @ SI .25 will discharge a certain 
debt, how many bushels @ $.90 will discharge a debt 3 times as 
great? Ans. 1250 bu. 

8. If 468 bricks, 8 inches long and 4 inches wide, are required 
for a walk 26 ft. long and 4 ft. wide, how many bricks will be 
required for a walk 120 it. long and 6 ft. wide ? 

9. If a cistern 17} ft. long, 10} ft. wide, and 13 ft. deep, hold 
546 barrels, how many barrels will a cistern hold that is 16 ft. 
long, 7 ft. wide, and 15 ft. deep? Ans, 384 bbl. 

10. If 11 men can cut 147 cords of wood in 7 days, when they 
work 14 hours per day, how many days will it take 5 men to cut 
150 cordS; working 10 hours each day? 
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PROMISCUOUS EXAMPLES IN PROPORTION. 

1. If a staff 4 fl. long cast a shadow 7 fl. in length, what is 
the hight of a tower that casts a shadow of 198 fl. at the same 
time? Ans, 113^ ft. 

2. A person failing in bnsiness owes $972, and his entire prop- 
erty is worth but $607.50 ; how much will a creditor receive on a 
debt of $11.33J? Ans. $7.08+. 

3. If 3 cwt. can be carried 660 mi. for $4, how many cwt. can 
be carried 60 mi. ftr $12 ? Am, 99. 

4. A man can perform a certain piece of work in 18 days by 
working 8 hours a day ; in how many days can he do the same 
work by working 10 hours a day? Ans. 14 1. 

5. How much land worth $16.50 an acre, should be given in 
exchange for 140 acres, worth $24.75 an acre? 

6. If- 1 gain $155.52 on $1728 in 1 yr. 6 mo., how much will 
I gain on $750 in 4 yr. 6 mo. ? Ans. $202.50. 

7. If 1 lb. 12 oz. of wool make 2 J yd. of cloth 6 qr. wide, how 
many lb. of wool will it take for 150 yd. of cloth 4 qr. wide? 

8. What number of men must be employed to finish a piece of 
work in 5 days, which 15 men could do in 20 days ? Ans. 60. 

9. At 12s. 7d. per oz., N. Y. currency, what will be the cost 
of a service of silver plate weighing 15 lb. 11 oz. 13 pwt. 17 gr. ? 

10. If a cistern 16 fb. long, 7 il. wide, and 15 f\i. deep, cost 
$36.72, how much, at the same rate per cubic foot, would another 
cistern cost that is 17} ft. long, 10 J ft. wide, and 16 ft. deep? 

11. A borrows $1200 and keeps it 2 yr. 5 mo. 5 da. ; what 
sum should he lend for 1 yr. 8 mo. to balance the favor ? 

12. A farmer has hay worth $9 a ton, and a merchant has flour 
worth $5 per barrel. If in trading the former asks $10.50 for 
his hay, how much should the merchant ask for his flour? 

13. If 12 men, working 9 hours a day for 15| days, were able 
to execute ^ of a job, how many men may be withdrawn and the 
job be finished in 15 days more, if the laborers are employed 
only 7 hours a day ? Ans. 4. 

14. If the use of $300 for 1 yr. 8 mo. is worth $30, how much 
is the use of $210.25 for 3 yr. 4 mo. '24 da. \?Qt\Xv1 

22* B. 
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15. What quantity of liniDg I yd. wide, will it require to line 
9i yd. of cloth, It yd. wide? Ans. 15| yd. 

16. If it cost $95.60 to carpet a room 24 ft. by 18 ft., how 
much will it cost to carpet a room 38 ft. by 22 ft. with the same 
material? An$, $185.00+. 

17. If 16j'^g cords of wood last as long as H-^^ tons of coail, 
how many cords of wood will last as long as 15/^ tons of coal ? 

18. A miller has a bin 8 ft. long, 4^ ft. wide, and 2^ ft. deep, 
and its capacity is 75 bu. ; how deep must he make another bin 
which is to be 18 ft. long and 3| feet wide, that its capacity may 
be 450 bu. ? Ans, 7^^ ft. 

19. K 4 men in 2} days, mow 6 J acres of grass, by working 
Si hours a day, how many acres will 15 men mow in Si days, by 
working 9 hours a day ? Ans, 4015[ acres. 

20. If an army of 6Q0 men have provisions for 5 weeks, allowing 
each man 12 oz. a day, how many men may be maintained 10 
weeks with the same provisions, allowing each man 8 oz. a day ? 

21. A cistern holding 20 barrels ha3 two pipes, by one of which 
it receives 120 gallons in an hour, and by the other discharges 
80 gallons in the same time ; in how many hours will it be filled ? 

22. A merchant in selling groceries sells 14 j^^ oz. for a pound ; 
how much does he cheat a customer who buys of him to the amount 
of $38.40? Ans, $3.45. 

23. If 5 lb. of sugar costs $.62}, and 8 lb. of sugar are worth 
5 lb. of coffee, how much will 75 lb. of coffee cost ? 

24. B and have each a farm; B's farm is worth $32.50 an 
acre, and C's $*28.75 ; but in trading B values his at $40 an acre. 
What value should C put upon his ? 

25. If it require 859| reams of paper to print 12000 copies of 
an 8vo. book containing 550 pages, how many reams will be required 
to print 3000 copies of a 12mo. book containing 320 pages ? 

26. If 248 men, in 5} days of 12 hours each, dig a ditch of 7 
degrees of hardness, 232} yd. long, 3 J yd. wide, and 2} yd. deep; 
in how many days of 9 hours each, will 24 men dig a ditch of 4 
degrees of hardness, 387} yd. long, 5^ yd. wide, and 3} yd deep ? 

Ans, 155. 
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PERCENTAGE. 

4:4;0* Per. Cent is a contraction of the Latin phrase per 
centnniy and signifies by the hundred ; that is, a certain part of 
every hundred, of any denomination whatever. Thus, 4 per cent 
means 4 of every hundred, and may signify 4 cents of every 100 
cents, 4 dollars of every 100 dollars, 4 pounds of every 100 
pounds, etc. 

NOTATION. 

414I. The character, ^O) is generally employed in business 
transactions to represent the words per cent ; thus 6 % signifies 
6 per cent. 

443. Since any per cent, is some number of hundredths, it is 
properly expressed by a decimal fraction; thus 5 per cent. 
= 5 % = .05. Per cent.* may always be expressed, however, 
either by a decimal or a common fraction, as shown in the following 
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BXAMPLKS FOR PRAOTIOE. 



1. Express decimally 3 per cent.; 9 per cent.; 12 per cent; 
per cent. ; 23 per cent. ; 37 per cent. ; 75 per cent. ; 125 per 

if • 1»i Tu»r rtPnt. ? 90.*^ nAr «Ant. 



16 per cent. ; 23 per cent. ; 37 per 
cent ; 184 per cent. ; 205 per cent 



cent ; 184 per cent. ; 205 per cent 

2. Express decimally 15 % ; 11 % ; 4J % ; 51 % ; 8| % ; 
201 % ; 251 % ; 35| % ; 24i % ; 130} %. 

3. Express decimally i per cent ; f per cent. ; } per cent ; 
I per cent. ; | per cent.; ^^ per cent ; j%P^ per cent. ; ly*^ per 
cent ; lOJ per cent 

4. Express by common fractions, in their lowest terms^ 4 ^ ; 
37} %; 16J %; 11^%; 42? %; 45^ %; 43/^ %. 

5. What per cent is .0725 ? 

Analysis. .0725 = .07} = 7} J&, Ans. 

6. What per cent, is .065? Ans. 6} %. 

7. What per cent is .14375? Ans. 14i %. 

8. What per cent, is .0975 ? 

9. What per cent, is .014 ? 

10. What per cent is .1025? 

11. What per cent is .004 ? 

12. What per cent is .028 ? 

13. What % is .1324 ? 

14. What % is .084f ? 

15. What % is.004JV? 

16. What % is .003 J^ ? 



Ans. TT % 



GENERAL PROBLEMS IN PERCENTAGE. 

44:3* In the operations of Percentage there are five parts or 
elements, namely : Bate per cent. Percentage, Base, Amount, and 
Difference. 

444. Sate per Cent, or Bate, is the decimal which denotes 
how many hundredths of a number are to be taken. 

Notes. — 1. Sach expressions as 6 per cent, and 5 %,are essentially decimals, 
the words ^;«r cevt.^ or the character %, indicating the decimal denominator. 

2. If the decimal be reduced to a common fraction in its lowtut term>i, this 
fraction will still be the equivalent rate, though not the rate|>«r cent. 
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44S. Percentage is that part of any number which is indi- 
cated bj the rate. 

440. The Base is the number on which the percentage is 
computed. 

4A7. The Amoimt is the sum obtained by adding the per- 
centage to the base. 

448* The Difference is the remainder obtained by subtract- 
ing the percentage from the base. 

PROBLEM I. 

440. Given, the base and rate, to find the per- 
centage. 

1. What is 5 % of 360 ? 

Analysis. Since 5 J^ of any 

^?fln^^*^^' number is .05 of that number, 

^^^ (442), we multiply the base, 360, 

'. by the rate, .05, and obtain the 

18.00, Ans, percentage, 18. Or, since the rate 

Or, is T^ff = Jff, we have 360 X J^ = 

860 X 2^ = 18, Ans. 18, the percentage. Hence the fol- 

lowing 

B.ULE. Multiply the base hy the rate. 

Note 1. — Percentage ia aljrays a product, of which the hme and rate are the 
faetor», 

EXAMPLES FOR PBAOTICE. 

1. What is 4 per cent, of 250 ? Ans, 10. 

2 What is 7 per cent, of 3500? Ans. 245. 

3. What is 16 per cent, of 324 ? Ans. 51.84. 

4. What is 12^ per cent, of $5600 ? Ans. ?700. 

5. What is 9 % of 785 lbs. ? 

6. What is 25 % of 960 mi.? 

7. What is 75 % of 487 bu. ? Ans. 365.25 bu. 

8. What is 33| % of 2757 men? 

9. What is 125 % of 756? 

10. What is I % of $2364 ? A.-*^* ^^^^^ 
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11. What is 32 % of $856? Am, $31.38 +. 

12. What is I % of J? Ans, ^J^. 

13. Whatisl4§ % of 5^? 

14. If the base is $375^ and the rate .05, what is the percent- 
age? Ans. $18.75. 

15. A man owed $536 to A, $450 to 6, and $784 to C ; how 
much money will be required to pay 54 ^ of his debts ? 

16. My salary is $1500 a year; if I pay 15 ^ for board, 5 ^ 
for clothing) 6 ^ for books, and 8 ^ for incidentals, what are 
my yearly expenses ? Ans. $510. 

NoTK 2. — 15 ^ + 5 % + 6 % + 8 'S^ - 34 <2$. In all cases where several 
rnte9 refer to the same 6a«e, tbej may be added or sdbtraeted, according to the 
conditions of the question. 

17. A man having a yearly income of $3500, spends 10 per 
cent of it the first year, 12 per cent, the second year, and 18 per 
cent, the third year; how much does he save in the 3 years? 

18. A had $6000 in a bank. He drew out 25 % of it, then 
30 % of the remainder, and afterward deposited 10 % of what 
he had drawn ; how much had he then in bank ? Ans. $3435. 

19. A merchant commenced business, Jan. 1, with a capital of 
$5400, and at the end of 1 year his ledger showed the condition 
of his business as follows: For Jan., 2 ^0 gain; Feb., 3} ^ gain; 
March, } % loss; Apr., 2 ^0 gain; May, 2i ^0 gain; June, If 
^ loss; July, IJ ^0 gain ; Aug., 1 % loss; Sept., 2} ^ gain; 
Oct., 4 fo gain; Nov., f % loss; Dec, 3 % gain. What were 
the net profits of his business for the year ? Ans. $918» 

PROBLEM II. 

4S0. Given, the percentage and base, to find the 
rate. 

1. What per cent of 360 is 18 ? 

OPERATION. Analysis. Since the percent- 

18 -t- 3G0 SSS..05 tss 5 ^0 ^^^ ^® always the product of the 

Qj. base and rate, (449), we divide 

1 8 -a 1 «a 05 8=8 5 </ *^® given percentage, 18, by the 

'^ ' given base, 360, and obtain the 

required rate, .05 =? 5 ^ . Hence the 
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KuLE. Divide the percentage hy ike hcLse* 

EXAMPLES FOB PRACTICE. 

1. What per cent, of $720 is $21.60 ? Ans. 3. 

2. What per cent, of 1560 lb. is 234 lb. ? 

3. What per cent, of 980 rd. is 49 rd. ? 

4. What per cent, of £320 10s. is £25 12.8s. J Ans. 8. 

5. What per cent, of 46 gal. is 5 gal. 3 qt. ? Ans. 12}. 

6. What per cent, of 7.85 mi. is 5.495 mi. ? Ans, 70. 

7. What per cent, of -^^ is | ? Ans. 75. 

8. What per cent, of ^ is ^^ ? 

9. What per cent.' of 560 is 80 f 

10. The base is $578, and the percentage is $26.01 ; what is the 
rate? Ans. 4} %. 

11. The base is $972.24, and the percentage is $145,836; what 
is the rate? 

• 12. An editor having 5600 subscribers, lost 448; what was his 
loss per cent? Ans, 8. 

13. A merchant owes $7560, and his assets are $4914; what 
per cent, of his debts can he pay ? Ans. G5. 

14. A man shipped 2600 bushels of grain from Chicago, and 
455 bushels were thrown overboard during a gale ; what was the 
rate per cent, of his loss ? 

15. A miller having 720 barrels of flour, sold 288 barrels; what 
per cent, of his stock remained unsold ? Ans. 60. 

16. What per cent, of a number is 30 % of | of it ? 

17. The total expenditures of the General Government, for the 
year ending June 30, 1858, were $83,751,511.57; the expenses 
of the War Department were $23,243,822.38, and of the Navy 
Department, $14,712,610.21. What per cent, of the whole ex- 
pense of government went for armed protection ? 

Ans. 45J, nearly. 

18. In the examination of a class, 165 questions were sub- 
mitted to each of the 5 members; A answered 130 of them, B 
J25, C 96, D 110, and E 160. What was the standing of the 
class? > Ati%. l^.'ilX %^ 
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PROBLEM HI. 



4A1. Given, the percentage and rate, to filnd tlie 
base. 
1. 18 IB 5 ^ of what number? 

^„ Analysis. Since the percent- 

1 o AC OCA A ^^ " always the prodwst of the 

18 -J- .05 » 360, Am. ^^^ ^^^ ^^^^ ^^^qj^ ^^ ^^^^^ 

Or, the given percentage, 18, by the 

18 -L- 5^5 = 360, An8. given rate, .05, or ^^j, and obtain 

the base, 360. Hence tHe 
Rule. Divide the percentage by the rate. 



EXAMPLES FOR PRACTICE. 

1. 18 is 25 % of what number? Ans, 72. 

2. 54 is 15 % of what number ? • 

3. 17.5 is 2 J fc of what number? Ans, 750. 

4. 2.28 is 5 % of what number ? 

5. 414 is 120 % of what number ? 

6 6119 is 105} % of what number? Ans. 5800. 

7. .43 is 71 J % of what number? Ans. .6. 

8. The percentage is $18.75, and the rate is 2} ^ ; what is the 
base ? • Ans. $750. 

9. The percentage is 31 i, and the rate 31} ^ ; what is the 
base? 

10. I sold my house for 94578, which was 84 % of its cost; 
what was the cost ? Ans. 95450. 

11. A wool grower sold 3150 head of sheep, and had 30 % of 
his original flock left ; how many sheep had he at first ? 

12. A man drew 40 ^ of his bank deposits, and expended 13 1 
^ of the money thus drawn in the purchase of a carriage worth 
$116 ; how much money had he in bank ? Ans. 82175. 

13. If $147.56 is 13| % of A's money, and 4 J % of A's 
money is 8 9& of B's^ how much more money has A than B ? 

Ai's. $461.12}. 
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14. In a battle 4 % of the army were slain upon the field; and 5 
^0 of the remainder died of wounds^ in the hospital. The differ- 
enoe between the killed and the mortally wounded was 168 ; how 
many men were there in the army f Am, 21000. 

N0TB.—IOO % -~ 4 ^ « 96 %, left after the battle; and 5 % of 96 % » 
4| %, the part of the army that died of wounds. 

15. A owns f of a prize and B the remainder; after A has 
taken 40 ^ of his share, and B 20 ^ of his share, the remainder 
IS equitably divided between them by giving A $1950 more than 
B ; what is the value of the prize f Aiu, $7800. 



PBOBLEM IV. 

4«S3. Given, the amount and rate, to find the base. 

1. What number increased by 5 ^ of itself is equal to 378 ? 

OFBRATiON. ANALYSIS. If any number 

1 + .05 = 1.05 ^ increased by 5 >^ of itself 

. 378 -5- 1.05 =ax 360, Am. the amount will be 1.05 times 

the number. We therefore di- 
Or, vide the given amjount^ 378, by 

1 ..j. 1 ss |1 1.05, or 1^, and obtain the hoMy 

378 -^ IJ =1 360, Am. 360, which is the number re- 

quired. Hence the 

Rule. Divide the amount by 1 plus the rate. 

KoTB 1. — The amoant is always a product, of which, the hase is one laetor, 
and I plus the rate the other faetor. 

EXAMPLES FOR PRACtlCE. 

1. What number increased by 15 ^ of itself is equal to 644 ? 
f Aus. 560. 

2. A has 9815.36, which is 4 ^ more than B has; how much 
money has B ? Am. $784. 

3. Having increased my stock in trade by 12 % of itself, I 
find that I have $3800 ; how much had I at first? 

4. In 1860 the population of a certain city was 39600, which 
was an increase of 10 % during the 10 years preceding; what 
was the population in 1850 1 

23 
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5. My crop of wheat this year is 8 ^ greater than my crop of 
Ltflyear, and I have raised during the two years 5200 bushels; 
what was my last year's crop? Ans. 2500 bu. 

Nora S. ^ 1.00 4- 1.08 - 2.08. Henoe, (200 bo. •- 2.08 % of lai t year'g crop. 

6. The net profits of a nursery in two years were (6970, and 
the profits the second year were 5 ^ greater than the profits the 
first year; what were the profits each year ? 

Ans. 1st year, 13400 ; 2d year, $3570. 

7. If a number be increased 8 ^, and the amount be inciieased 
7 %y the result will be 86.67 ; required the number. 

Nora 8. —The wholt atnoniii win be l.OS X 1.07 « 1,U5$ timas the original 
number. 

8. A produce dealer bought grain by measure, and sold it by 
weight, thereby gaining 1} % in the number of bushels. He 
sold at a price 5 ^ above his buying price, and received $4910.976 
for the grain; required the cost Ans. $4608. 

9. B has 6 ^, and C 4 % more money than A, and they all 
have $11160 ; how much money has A ? Ans. $3600. 

10. In the erection of a house I paid twice as much for mate- 
rial as for labor. Had I paid 6 % more for material, and 9 % more 
for labor, my house wonld have cost $1284; what was its cost? 

Ans. $1200. 

PROBLEM V. 

4S3. Given, the difference and rate, to find the base. 
1. What number diminished by 5 % of itself, is equal to 342 ? 

Akaltais. If any number be di- 
minished by 5 % of itself, the ^if* 
ference will be .95 of the numbert 
Wei therefore divide the given differ- 
ence, 342, by .95, or |J, and obtain 
the base, 360, which is the required 
number. Hence the 

Rule. Divide the difference by 1 mintts the rate. 

Kon. — The differenoe ii alwayf a product, of whieh the hase if one Iketor^ 
and 1 rninof the rate the other. 
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EXAMPLES FOR PRACTICS. 

1. What number diminished by 10 <^c of itself is equal to 504? 

An%. 660. 

_ m 

2. The rate is 8 %, and the difference $4.37; what is the 
base? 

3. After taking away 15 ^o of a heap of grain, there remained 
40 bu. 8^ pk. ; how many bushels were there at first ? 

An%, 48 bu. 

4. Having sold 86 (fo of jny land, I have 224 acres left ; how 
much land had I at first ? 

5. After paying 65 % of my debter, I find that $2590 will dis- 
charge the remainder ; how much did I owe in all ? 

AnK $7400. 

6. A young man having received a fortune, deposited 80 ^^ of 
it in a bank. He afterward drew 20 ^o of his deposit, and then 
had $5760 in bank ; what was his entire fortune ? 

Am. $9000. 

7. A man owning i of a ship, sold 12 ^ of his share to A, and 
the remainder to B, at the same rate, for $20020; what was the 
estimated value of the whole ship ? Am, $26000. 

8. An army which has been twice decimated in battle, now 
contains only 6480 men ; what was the original number in the 
army? Anz. 8000. . 

9. Each of two men, A and B, desired to sell his horse to C. 
A asked a certain price, and B asked 50 ^ more. A then re^ 
^uced his price 20 %, and B his price 30 ^, at which prices C 
took both horses, paying for them $148 ; what was each man'9 
asking pHcef v • r j^^ ^^0. 

; . ""^^ (B, $120. 

10. A buyer expended equal sums of money in the purchase of 
wheat, corn, and oats. Tn the sales, he cleared 6 % on the wheat, 
and 3 % on the corn, but lost 17% on the oats; the whole 
amount received was $2336. What sum did he lay out in each 
kind of grain? -4n«. $800. 
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APPLICATIONS OP PERCENTAGEL 

4tS4« The principal applications of Percentage, where time is 
not considered, are Commission, Stocks, Profit and Loss,. Insuranoe, 
Taxes, and Duties. And since the five problems in Percentage 
involve all the essential relations of the parts or elements, we have 
for the above applications the following 

General Bule. Note what elements of Percentage are ffweu 
in ik$ txamplcy and what element is required j then aipply the spe- 
cial rule /or the corresponding case. 

COMMISSION. 

4LSS* An Agent, Factor, or Broker, is a person who trans- 
acts business for another. 

ifttlO* A CommiBsion Kerchant is an agent who buys aQd 
sells goods for another. 

4JI7« Commission is the fee or compensation of an agent, 
factor, or commission merchant. 

4ff8» A Consignment is a quantity of goods sent to one person 
to be Rold on commission for another person. 

4LS0m A Consignee is a person who receives goods to sell for 
another ; and 

4160« A Consignor is a person who sends goods to another to 
be sold. 

4ttl. The Het Proceeds of a sale or collection is the sum 
left, after deducting the commission and other charges. 

KoTR.— -A person who is employed in establi^ini; mercantile relntions bet^reen 
otherx living at a distance from each other, is called \hQ Correspondent of the 
party in whose behalf be acts. A correspondent is the agent of those whQ£« 
custom or patrona^fe he secures to the party in whose interest he is employed. ' 

4163* Commission is usually reckoned at a certain per .cent, of 
the money involved in the transaction ; hence we have the follow; 
ing relations : . 

I. Commission is percentagey (4L^S)» 

II. The sum received by the agent as the price of property sold, 
or the sum invested by the agent in the purchase or exchange of 
property^ is the h<ise of commission, (4:46). 
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III. The sum remitted to an agent, and including both the pur- 
chase money and the agent's commission, is the amount y (447). 

TV. The sum due the employer or consignor as the net proceeds 
of a sale or collection, is the difference^ (448). 

EXAMPCES FOR niACTICE. 

1. My agent sells goods to the amount of $6250; what is his 
^oiii^missioil at 8 % ? 

OPERATION. AnaI/Tsis. Acoordifigto 

$6250 X .03 » $187.50 ^^^' ^» (**®)» ^* »»^t*- 

ply the sum obtained for 

the goods, $6250, which is the &cu< of the commission, (II), by the 
rate of the commission, .03, and obtain the commission or pcrpent- 
ige, $187,50. ' . . , i . 

2. A flour merchant remits to his agent in Chicago $3792^ for 
the purchase of grain, after deducting the commission at 4 ^ ; 
how much will the agent expend for his employer^ ajid what will 
be his commission ? 

OPERATION. Analysis. Ac- 

1.00 + .04 =s 1.04 cording to Prob. 

$3792 H- 1.04 = $3650, for grain, IV, (452), we di- 

$3792 — $3650 SB $142, commission. vide the remittance, 

$3792, which Is 
cnmountj (HI), by 1 plus the ¥ate of commission, or 1.04, anti obtain 
the hase of commission, $3650, which is the sum to be expended in 
ihe- puteha^e. Subtracting this frcHu the remfttanee, we hate $142, 
the commission.^ 

NoTK 1. — It is evident that the whole remittanee^ $3792, should not be Liken 
«8 the ba«e of coratnission ; for that would be eomputiiig coromission on commis- 
sion. A person mast charge commission only on what he expevdt or collects, in 
his capacity as agent. 

] 3. A factor sold real estate on commission of 5 9^, and returned 
to the owner, as the net proceeds, $8075 ; for what price did he 
sell the property, and what was his commission ? 

OPERATION. Analysis. According to 

1.00 — .05 = .95 ^ ' ' Prob. V, (453), we divide 

$8075 H- .95 = $8500, price. the net proceeds, $8075, 

$8500 — $8075 =3 $425, com. which is differente, (IV), 

23* 
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comminnon, and olytain the ba»e, $8500, which is iht price of the 
property sold ; whence by subtraction, we obtain the commiasion, 
$425. 

4. An agent sold mj house and Id for $8600 ; what was . his 
commission at 2} ^ ? Atis. $193.50. 

5. A lawyer collects $750.75 ; what is his commission at 
3} %? Ans. $28.15+. 

6. My agent in New York has sold 3500 bushels of Indiana 
wheat @ $1.40, and 3600 bushels of dent com @ $.74; what is 
his commission at 2} ^ ? 

7. A dealer in Philadelphia sells hides on commission of 8i ^, 
as follows: 2000 lb. Orinoco @ $.231, 5650 lb. Central Ameri- 
can @ $.22, 450 lb. Texas @ $.23, and 650 lb. city slaughter 
@ $.21; what does he receive for hi^ services ? Ang. $162.75, 

8. A commission merchant sold a consignment of flour and pork 
for $25872. He charged $132 for storage, and 6i fo commisr 
eion ; what were the net proceeds of the sale? 

9. An agent for a Rochester nurseryman sells 4000 apple trees 
at $25 per hundred, 2000 pear trees at $50 per hundred, 1600 
peach trees at $20 per hundred, 1800 cherry trees at $50 per 
hundred, and 500 plum trees at $50 per hundred ; what is his 
commission at 30 %, and how much should he return to his em- 
ployer as the net proceeds, after deducting $203.50 for expenses? 

Am, Commission, $1041 ; Net proceeds, $2225.50. 

10. A lawyer having a debt of $785 to collect, compromises, 
for 82 ^c } what is his commission, at 5 ^ ? Ans, $32,185. 

1 1. I purchased in Chicago 4000 bushels of wheat @ $1.25, 
and shipped the same to my agent in Oswego, N. Y., who sold, 
it @ $1.50; how much did I make, after paying expenses amount- 
ing to $415, and a.commissiwi of 3 9& ? Ans, $405. 

12. An agent received $63 for collecting a debt of $1260 s, 
what was the rate of his commission? Ans, 5 %. 

13. My Charleston agent has charged $74.25 for purchasing 
26400 lb. of rice at $4.50 per 100 lb. ; required the rate of his 
commission. 

14. A house and lot were sold for $7850, and the owner re- 
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ceiyecl $7732.25 aa the net proceeds; what was the rate of com- 
mission f 

15. A commission mercliant in Boston having received 28000 
lb. of Mobile cotton , effects a sale at $.12| per pound. Afler 
deducting 835.86 for freight and cartage^ $10.50 for storage, and 
his commission, he remits to his employer $8252.89 as the net 
proceeds of the sale; at what rate did he charge commission ? 

Ans. 5} %. 

16. The net proceeds of a sale were $5635, the commission was 
$115; what was the rate of commission ? 

17. An agent received $22.40 for selling grain at a commission 
of 4 5^ ; what amount of grain did he sell ? Ans. $560. 

18. My attorney, in collecting a note for me at a commission of 
8 % , received as his fee $6.80 ; what was the face of the note ? 

19. Sent to my agent in Boston $255, to be invested in French 
prints at $.15 per yard, aft-er deducting his commission of 2 ^^ ; 
how many yards shall I receive ? Ans. 1666^. 

20. John Kennedy, commission merchant, sells for Ladd & Co. 
860 barrels of flour @ $7.50, on a commission of 2J %. He 
invests the proceeds in dry goods, after deducting his commission 
of 1} % for purchasing; how many dollars' worth of goods do 
Ladd & Co, receive ? ^n«. $6195.81+. 

21. A commission merchant, whose rate both for selling and 
investing is 5 % , receives 24000 lbs. of pork, worth 6 cents, and 
$3000 in cash, with instructions to invest in a shipment of cotton 
to London. What will be his entire commission ? Ans. $280. 

22. A speculator received $3290 as the taet proceeds of a sale, 
after allowing a commission of 6 % ; what was ihe value of the 
property? Ans. $3600. 

23. The net proceeds of a shiptnent 6t 500 tons of pressed hay, 
after deducting a commission of 3 ^, and $500 for other charts, 
were $6290 ; what was the selling price per ton ? 

24. I send a quantity of dry goods into the country to be sold 
at auction, on commission of 9 %. What amount of goods must 
be sold, that my agent may buy produce with the avails, to the 
value of $3500, after retaining his puicVvusf^ ^iotMc^^svOTi <2?l V ^ti"^ 
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l^OTB 3. — $3500 plas th« ftgeat's eoanBiMioa equals the wrl pr9ee€da-ot the 

25. Haying sold a oonsignmeiit of eotton on 3 ^ commission, 
I am iDStructcd to iDvest the proceeds in city lots, after deducting 
m J purchase commission of 2 ^. Mj whole commission is S26d; 
what is the price of the city lots 7 Ans, $5141. 

26. What tax must be assessed to nose 850000, the collector's 
commission being } ^ P Ans, 850377.83-f. 

STOCKS. 

4tt3« A Company is an association of individuals for the 
prueecution of some industrial undertaking. Companies ma j be 
incorporated or unincorporated. 

48L A Corporation is a body formed and authorized by law 
to act as a single person. 

416«S« A Charter is the legal act of incorporation^ and defines 
the powers and obligations of the incorporated body. 

4MSm A Firm is the name under which an unincorporated 
company transacts business. 

NoTB. — A prirate banking company, or a mannfactnring or commercial firm 
b also called a ffou^e, 

46 7« T^e Capital Stock of a corporation is the money con- 
tributed and employed to carry on the business of the company. 

468« Joint Stock is the money or capital of any company, 
incorporated or unincorporated. 

469. Scrip or Certificates of Stock are the papers or docu- 
ments issued by a corporation, giving the members their respectiye 
titles or claims to the joint capital. 

4170. A Share is one of the equal parts into which capital, 
stock is divided. The value of a share in the original eontri%u* 
tion of capital varies in different companies; in bank, insoniiiee, 
and railroad eompanies of recent organization, it is usually SIOO. 

471* Stockholders are the owners of stock, either by original 
title or by subsequent purchase. The stockholders constitute the; 

company, 

NoTSS.— 1. The ttnpitnl stock of any corporation is limited "by the ehax!l»r, :Ag 
a general rule, only a portion is paid nt the time of subscription, the residue 
bcJn^ reserved for future outlays or disbursements. < • ' 
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:2. When ibe capttal «toe1c has been all paid lo, money inlay be raised, if neeea- 
eary, by loam, secured by mortgngo upun the property. The bond§ iseaed for 
these loans entitle the holders to a fixed rate of ioterest. 

3. Stocks, as a general name, applies to the scrip and bonds of a corporation^ 
to government bonds and public securitiesi and to all paper representing Joint 
capital or claims upon corporate bodies. 

4. The members of an incorporated company are individually liable for the 
debts and obligations of the company, to the amonnt of their interest or stocic 
in the company, and to no greater amount But the members of a firm or house 
are indiYidually liable for all the debts and obligations of the company, without 
regard to the amount of their share or interest in the concern. 

The calculations of percentage in stocks are treated in this work 
under, the heads of 

Stock-jobbing^ Assessments and Dividends^ and Stock :Iavie8t- 
iaent3» 



STOCK-JOBBING. 

473. Stock-jobbing is the buying and sellipg of stocks with 
a view to realize gain from their rise and fall in the market. 

473. The Hominal or Par yalne of stock is the sum fot 
which the scrip or certificate is issued. 

474. The Karket or Beal value of stock is the sum fot 
which it will sell. 

479* Stock is At Par when it sells for its fir^t cost^ or 
nominal value. 

476. Stock is Above Par, at a premium or advance, when it 
sells for more than its nominal value. 

477. Stock is Below Par, or at a discount^ when it selk for 
less than its nominal value. 

KoTR. — When the business of a company pays large profits to the stock- 
holders, the stock will be worth more than its original cost; bnt when the busi* 
ness does not pay expenses, the value of the stock will be less than iti original 
cost. The average market value of stock generally varies directly as the rate 
cif profit which the business pays^ . 

478* A Stock Broker is a person who buys and sells stocks, 
either for himself, or as the agent of another. 

KoTK. — A person employed by a manufacturer, wholesale dealer, or commission 
merchant, to seek customers and close bargains, at or from his place of business, 
is called a broker, of the class or kind corresponding to his business. 

479. Brokerage is the fee or compensation of a brokp.r. 
"480. The calculations in stock-jobbing are based upon the 
following relations : 

8 
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I. Preminm, discotint, and brokcrago are each a jpercenfoffe, 
computed upon the par value of the stock as the base, 

II. The market value of stock, or the proceeds of a sale, is the 
amount, or differ encey according as the sum is greater or less than 

the par value. 

NoTB l.-xln All ezamplef relating to stocks, $100 will bo considered a sharoi 
unless otherwiso stated. 

EXA2CPLES FOR PBAGTICS. 

1. What cost 54 shares of Reading Eailroad stock, at 4} % 

premium? 

OPERATION. Analysis. We first 

$5400 X -045 Bs $243, premium. compute the premium 
$5400 + $243 SB 5643; Ans, upon the par value of the 

Or, stock, and find it to be 

5400 X $1,045 « $5643, Ans. $243 ; adding this to the 

$5400, we obtain the cost, 
or market value, $5643. Or, since every dollar of the stock will cost 
$1 plus the premium, or $1,045, $5400 will cost 5400 X $1,045 => 
$5643. 

2. What do I receive for 32 shares of telegraph stock, which a 
broker sells for me at 15 % discount charging \ ^ brokerage ? 

OPERATION. Analysis. Adding 

.15+ .0025- .1525 the rate of brokerage to 

$1.00 — $.1525 = $.8475 proceeds *^^ "^^ ^^ discount, we 

of $1 of stock. ^*^® .1525; hence $1 

3200 X $.8475 « $2712, Ans. ^iU bring $1—$.1525« 

$.8475, and $3200 wiU 
bring 3200 X $.8475 « $2712. 

8. I put $35400 into the hands of a broker to be iavested in 
Missouri State Bonds, when their market value is 12 ^ below par^ 
how many shares shall I receive^ if th^ broker charges ^ ^ for 
his services? 

OPERATION.. 

$1.00 — $.12 SB $.38, market value of $1. 
$ .88 + $.O0J s= .885, cost of $1. 
$35400 -?- .885 « $40000 « 400 shares, Ans. . 

Analysis. Since the stock is 12 % below par, the market value of 
$1 is $.88 ; adding the rate of brokerage, we find that every dollar of 
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the stock will cost me $^85. Hence for $3S0O the broker can buy 
$35400 -r .885 «= $40000 = 400 sharea. 

NuTRS. — 2. The rate of brokerage ia Kew York city hu been fixed by eas- 
tom at \ per cent. 

3. Sioce brokemge as tbe same base has tbe premium or diioennt, the rate of 
brokerage may always be combined with the rute of preiniutn ur discount, by 
addition or subtraction, as the nature of the question tnny require. 

.4, The price of stock is naually quoted at a certain per cent of the face, or 
nominal value. Thus stock at 4 ^ above par is quoted at 104 ^ ; stock at 5 ^ 
below par is quoted at 95 ^ ; and so on. 

4. What 13 the market valtte of 15 Ohio State bonds at 112 % ? 

Ans. $1680. 

5. What shall I realize on 20 shares of Panama railroad stock 
at 135 %, brokerage at If % 7 Ans. $2665. 

6. My agent bought for mc 120 shares of N. Y. Cekitral. rail- 
road stocky paying 80} foy ^^^ charging brokerage at ^ ^ ; what 
did the stopk cost me ? Ans. $9750. 

7; What cost 36 shares in the Merchants' Bank^ at a premium 
of 7 i foy brokerage i % ? 

8. A speculator invested $21910 in shares of the Harlem rail- 
road, at a discount of 60J % ; how many shares did he buy ? 

9. If 400 shares of the Bank of Commerce sell for $40150, 
what is the rate of premium? Ans. | ^. 

10. A broker receives $4^447 to be invested in bonds of the 
Michigan Central railroad, at 94 f ^J? f bow much stock can he 
buy, allowing 11 9^ brokerage? 

11 My agent sells 830 barrels of Genesee flour at $6 per barrel, 
commission 6 ^, and invests the proceeds in stock of the Penn- 
sylvania Coal Company, at 82f ^, charging i ^ for making the 
purchase; how many shares do I receive ? ' Ans. 57. 

"1^. I purchased 18 shares of Ocean Telegraph stock, par value 
$500 per share, at a premium of 2 5&, and sold the same at a dis- 
count of 28 ^0 } what was my loss? Ans. $2700. 
NoTB 5. ~ The rate of loss is .02. + .28 — .30, or .30 ^. 

13. A speculator exchanged $3600 of railroad bonds, at 5 ^ 
discount, for 27 shai-es of stock of the Suffolk Bank, at 3 % 
premium, receiving the difference in cash ; how much uaoney did 
he receive ? 

14. A merchant owning 525 shares in the AT3im<»«v "SxisJcv^si^ 
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Bank, worth 104 ^/excHaoges them for United Stated bends 
worth 105 ^ ; how much of the latter atock does he receive? 

15. I porchased 12 shares of stock at a premium of 5 ^^ and 
sold the same at a loss of (96; what was the selling price ? 

16. Having bought (64000 stock in the Cunard Line, a 2^ 
piemiam, at what price must I sell it^ to gain $2560 f 

Am. 106 %. 

17. A speculator boii^ht 250 shares in a Carson Valley mining 
company at 103 %, and 150 shares of the Western Eailroad stock 
at 95 ^ ; he exchanged the whole at the same rates, for shares in 
the N. Y. Central Railroad at 80 ^, which he afterward sold at 
85^. How much did he gain ? Ans. (2500. 

18. I purchased stock at par, and sold the same at 3 ^^ ]^e- 
mium, thereby gaining 8750 ; how many shares did I purchase t 

19. A broker bought Illinois State bonds at 103 fo, &iid sold 
at 105 ^. His profits were (240; what was the amount of his 
purchase? Ans. (12000. 

20. A man invested in mining stock when it was 4 ^ above 
par, and afterward sold his shares at 5} ^ discount. His loss 
in trade was (760; how many shares did he purchase? 

21. I invested (6864 in Government bonds at 106 5^, paying 
li'% brokerage, and afterward sold the stock at 112 %, paying 
1} % brokerage; what was my gain? Ans, (208. 

22. How much money must be invested in stocks at 3 ^ ad- 
vance, in order to gain (480 by selling at 7 % advance ? 

23. How many shares of stock must be sold at 4 ^ discount, 
brokerage }%, to realize (47757 ^na. 50.^ 



-': O 



, INSTALLMENTS, ASSESSMENTS, AND DIVIDENDS. , 

4i81. An InstaUment is a portioa of the capital stock )te* 
quired of the stod(holders, as a payment on their subeeriptton: 

4r83« An Assessment is a sum required of stockholders) to 
meet the losses or the business expenses of the company. 

483. A Bividend is a sum paid to the stockholders f^om t^e 
pro^of the business. . :■ . 
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4S4. Orott Earnings are all the moneyB receired ftom tlie 
regular business of the company. 

4l8tl« Het Earnings are the moneys left after paying expenses, 
losses, and the interest upon the bonds, if there be any. 

480* In the division of the net earnings, or the apportion- 
ment of dividends and assessments, the calculations are made by 
finding the rate per cent, which the sum to be distributed or as- 
sessed bears to the entire capital stock. Hence, 

48 7« Dividends and assessments are a percentage computed 
upon the par valu^e of the stock as the hofe. 

EXAMPLES FOR PRACTICE. 

1. The Long Island Insurance Company declares a dividend 
of 6 % ; what does A receive, who owns 14 shares ? 

Analysis. According to 

OPERATION. 449, we multiply the base, 

«14a0 X .06 = «84 $1400, by the rate, .06, and 

obtain the dividend, $84. 

2. A canal company whose subscribed funds amount to $84000, 
requires an instalment of $6300 ; what per cent, must the stock- 
holders pay? 

OPERATION. Analysis. According to 

$6300 -^ 84000 « .07} 450, we divide the in- 

stalment, $6300, which is 
perceniagej by the hose, $84000, and obtain the rate, .07} = 7} ^. 

3. A man owns 56 shares of railroad stock, and the company 
has declared a dividend of 8 % ; what does he receive ? 

Ans. $448. 

4. I own $15000 in a mutual insurance company; how many 
shca*es shall I possess after a dividend of 6 ^ has been declared, 
payable in stock ? Ann. 159 shares. 

5. The Pittsburgh Gas Company declares a dividend of 15 (fo y 
what will be received on 65 shares ? 

6. A received $600 from a 4 % dividend ; how much stock 
did he own ? Atv%. %\^^» 

24 



278 PERCirrAGE. 

7. The paid-in capital ^>f an insaranee company is $586000. 
Its receipts for one year are 999280, and its losses and expenses 
are 956400; wbat rate of dividend can it declare? Ana, 8 ^. 

8. The net earnings of a western turnpike arc ^8616, and the 
amount of stock is 956000 ; if the company declare a dividend 
of 6 %, what surplus revenue will it have? Ans. $256. 

9. The capital stock of the Boston and Lowell Railroad Co, 
is $1830000, and its debt is 9450000. Its gross earnings for the 
year 1858 were 9407899, and its expenses 9217621. If the com- 
pany paid expenses, and interest on its debt at 5f %, and reserved 
978, what dividend would a stockholder receive who owned 30 
shares? Am. $270. 

10. The charter of a new railroad company litnits the stock to 
9800,000, of which 3 instalments of 10 %, 25 %, and 35 %, re- 
spectively, have been already paid in. The expenditures in the con- 
struction of the road have reached the sum of 9540,000, and the 
estimated cost of completion is 9400,000. If the company call ia 
che final instalment of its stock, and assess the stockholders for the 
remaining outlay, what will be the rate %J Ans. 17}^ 

11. The Bank of New York, having 9156753.19 to distribute 
to the stockholders, declares a dividend of 5^^ ; what is the 
amount of its capital ? Ans, 92,985,775 nearly. 

12. The passenger earning? of a western railroad in one year 
were 9574375.25, the freight and mail earnings were 9643672.36, 
the whole amount of disbursements were 9651113.53, and the 
company was able to declare a dividend of S ^o j how much scrip 
had the company issued ? -4n«. 97086676. 

13. Having received a stock dividend of 5 ^,1 find that 1 
own 504 shares; how many shares had I at first? Ans, 480. 

14. I received a 6 % dividend on Philadelphia City railroad 

^ ... ' ""r -^ 

stock, and invested the money in the same stock at 75 % . My 
stock had then increased to 916200; what was the amount of my 
dividend? Ans, 9900. 

15. A ferry company, whose stock is 928000, pays 5 ^o divii 
dehds semi-annually. The annual expenses of the ferry are 
$2950; what are the gross earnings ? Ans, 95750. 
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STOCK INVESTMETTTS. 

488. The net earnings of a corporation arc usually divided 
among the stockholders^ in semi-annual dividends. The income 
of capital stocTc is therefore fluctuating, being dependent upon 
the condition of business ; while the income arising from bonds, 
whether of government or corporations, is fixed, being a certain 
rate per cent, annually, of the par value, or face of the bonds. 

489. Stock producing a regular income receives a designation 
corresponding to the rate. Thus, bonds drawing 6 ^ annually 
are called 6 per cent, stock, or 6's ; stocks yielding 7 % are called 
7's; and so on. 

NoTB. -^ The profiUblenesi of an inTcetipeiit depends Jointly npon the pried 
paid for the stock, and the rate of incoaie whiofa the stoek prednoei. 

. OASE I. 

^ 490* To find what income any investment will pro- 
duce. 

1. What income will be detained by investing $6840 in stock 
bearing 6 %, and purchased at 95 % ? 

OPERATION. Analysis. We di- 

$6840 -J- .95 « $7200; stock purchased. "^'^^ ^^ investment, 
$7200 X .06 «* $482, annual income. $6840, by the cost of 

$1, and obtain $7200, 
the stock which the investment wiU purchase, (452). And since the 
9tock bears 6 ^ interest, we have $7200 X .06 =b $432^ the annual 
inc9me obtained by jthe investment. Hence, 

BuLE. Find how much stock the investment vnU purchasej and 
^le^ compute the income at the given rate upon the par value. 

£XAMSLES FOR PRACTICE. 

1. The toustees of a school invested $35874.80 in the IT. S. 
5^0 bonds as a teachers' fund, purchasing the stock at 102} % } 
if the salary of the Principal be $1000, what sum will be left to 
pay assistants ? Ans, $725.60. 

2. A young man receiving a legacy of $48000, invested one 
half in 5 % stock at 95} %, and the otVietVi^Xi Vsv^ % ^^\w«i^^ 
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112 %, paying brokerage at } % ; what aDnnal inoonid did he 
secure from his legacy f Ans. $2530« 

3. A capitalist holdiog bonds of the Illinois Central Railroad 
to the amount of $90000, exchanged them at the market prioe of 
88 ^Ci for capita] stock in the same company, worth 62} ^. The 
bonds drew 7 % annually, while the stockholders received two 
dividends during the year, the first of 3 ^^ and the seeond of 
3i ^0 f bow much did the capitalist gain annually by the ez« 
change? An$. $1936.80. 

4. I have $32800 to invest, and can buy New York Central 6*8 
at 85 %, or New York Central 7*s at 95 % ; how much more 
profitable will the latter be than the former, per year f 



CASB II. 

491. To find what sum must he invested, to obtain a 
given income. 

1. What sum must be invested in Virginia 5 per cent, bonds, 
purchasable at 80 %, to obtain an income of $600? 

OPERATION. Analysis. Since 

$600 -f- .05 = $12000, stock required. $1 of <he stock will 

$1200 X .80 = $9600, cost, or investment, obtain $^05 income, 

to obtain $600 will 
require $600 -~ .05 = $12000, (Case I). Multiplying the par value 
of the stock by the market price of $1, we have $12000 X .80=^ 
$9600, the cost of the required stock, Or the sum to be invested. 
Hence the 

E.ULE. I. Divide the given income hy the ^ which the stock 
pays; the quotient will he the par value of the stock required, 

II'. Multiply the par value of the stock by the market value of 
one dollar of the stock ; the product wiU he the required investment, 

EXAMPLES FOB PRAOTIGE. 

1. What sum must I invest in the Michigan Central 8 per 
cents., selling at 85} ^, to secure an annual income of $1200? 

Ans. $12825. 
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' 2. if MisBOiiri State 6'b are 16 % below par, wbai Bum murt 
be invested in tbis stock to obtain an inoome of 9960 ? 

3. I have an inveBtment in Virginia 6 per cent, bonds, wbicb 
brings me an income of $680^ and I wisb to Beil, and invest the 
proceeds in United States 5 per cents. ; if in the market, the Yir- 
ginta bonds are 15 ^ below par, and the United States bonds 3 ^ 
above par, what snm mnst I add to the investment to secure the 
samemcome? Ans, (4053, 

4. How oiany shares of oanal stock at 60 ^ mnst be sold, in 
ocder that the proceeds, invested in the Galifomia State 7's at 
96 ^c^ veuxj yield an income of $8407 Ans, 192 shares.. 

5. A capitalist invested equal sums in the United States 5 per 
cents., and the Maryland 5 per cents., purchasing the former at a 
premium of 4 ^, and the latter at a discount of 5 ^. The in- 
come from both investments was $2487.50; how much money was 
invested in each kind of stock? Ans, $24700* 

CASE m. 

493. To find what per cent, the income is of the in- 
vestment, when stock is purchased at a given price. 

1. What per cent, of my investment shall I secure, by pur- 
chasing the New York 7 per cents, at 105 % ? 

Analysis. Since $1 of the 

oPBEAtiON. stock will cost $1.05, md paijf 

.07 -f- 1.05 = 6f % $.07, the inccme is yjy = 6| fo 

of the investment. Hence the 

KuLE. Divide the annual rate of income which the stock hears 
hy the price of the stock / the quotient will he the rate upon the in- 
vestment, 

EXAMPLES FOB PRAGTIGIS. 

1. What per cent, of his money will a man obtain, by investing 
in 6 per cent, stock at 108^ ? Ans. 5| %. 

^2. What is the rate of income upon money invested in 6 per 
cent, bonds, purchased at a discount of 16 ^% ? Ans^ 7^ %. 
3. Panama railroad stock is at a premium of 84^ <fo^ vq>.4 ^^^ 
24* 
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charge for brokerage is 1} ^ ; what will be the rate of inoome 
on an investment in these funds, if the stock pays a dividend of 
8i % annually f Ans. 6 i %. 

4. Which is the better investment, to buy 5's at 70 ^, or 6's 
at 80 % ? 

6. Which is the more profitable, to buy 8*satl20%, or 5's at 
75%? 

6. If a railroad company, whose capital stock is $24182400, 
pays S1722996 in a dividend to the stockholders during a certain 
year, what per cent, on the investment will a man receive who 
holds shares purchased at 79| % ? Ans. 8|| %. 

0A8E IV. 

4S3. To find the price at which stock must be pur- 
chased, to obtain a given rate upon the investment. 

1. At what price must 6 per cent, stock be purchased, in order 
to obtain 8 per cent, income on the investment ? 

OPERATION. Analysis. Since $.06, the in- 

$.0Q -L- .08 SB $75 come of $1 of the stock, is 8 ^ of 

the sum paid for it, we huLve, 
( 449 ), 1.06 -7- .08 s= $.75, the purchase price. Hence, 

KuLE. Divide the annttal rate of income which the stock bears 
hy the rate required on the investment; the quotient wiU he the 
price of the stock, 

EXAMPLES FOR PRACTICE. 

1. What must I pay for Government 5 per cents., that my in- 
vestment may yield 8 % ? Ans. 62} %. 

2. At what rate of discount must the Vermont 6 per cent, bond's 
be purchased, that the person investing may secure 6J ^ upon 
his money? Ans, 4 %. 

3. What rate of premium does 7 per cent, stock bear in the 
market, when an investment pays 6 ^ ? 

4. A speculator idvested in a Life Insurance Company, and re- 
ceived a dividend of 6 ^, which was 8 J ^o on his investment; 
at what price did he purchase? Ans, *l2t %. 



PROFIT AND LOSS. 283 

PROFIT AND LOSS. 

494« Profit and Loss are commercial terms/ used to express 
the <rain or loss in business transactions. 

40tS« Gains and losses are usually estimated by some rate per 
cent, on the money first expended or invested. Hence 

I. Profit and loss are reckoned va percentage upon the prime or 
fiqii cost rf tliQ gooda as the bate. 

II. The selling price of the goods is ammmt or differenccy ac- 
cording as it is greater or less than the prime cost. 

EXAMPLES FOR PRACTICE. 

1. A merchant bought cloth fw 93.25 per yard^ and gained 
8 % in ^elUog ; what was the selling price ? 

o^ERATiOK. Analysis. Malti- 

$3.25 X .08 « 8.26, advance in price. vV^^f^ the prime 

$3.25 + .26 = $3.51, selling price. cost, $3.25, which is 

Qf the hcLse of gain, 

$3.25 X 1.08 = $3.51, selling price. ^ ^j' ^^ *^® J^^^f' 

® '^ .08, we have $.26, 

the gain, which added to the cost gives $3.51, the selling price. Or, 

since the rate of gain is 8 ^, that which cost $1 will bring $1.08, 

and the selling price will be 1.08 times the buying price. Hence 

$3.^ X 1.08 = 3.51, the selling price. 

2. A jobber invested $2560 in dry goods, and realized $384 
net profit ; what was the rate per cent, of his gain ? 

OPERATION. Analysis. According to 

$384 -5- $2560 « 15 % (Prob. II, 460), we divide the 

gain, $384, which is percent- 
o-g^ by the co^t, $2560', which is the hiue, and obtain 15 = 15 ^ , the 
raie of gain. 

3. A. produce dealer sold a shipment of wheat at a loss of 5 ^, 
realizing as the net proceeds, $8170; what was the cost? 

oPBKATXox. AnALrsis. According to 

$1.00 05.-.95 (Prob. V, 453), we divide the 

8170 -^ .95 = $8600, An$. net proceeds, $8170, which 

is difference, (448), by 1 
minus the rate of loss, or .95, and obtain. l\iQ bose^ qt ^yvxcl^ ^^<«kV^^^^ 
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4. A merehaDt pajs $7650 for a stock of epriiig goods ; if he 
•ell at an advance of 20 ^ upon the parohase price, what -will be 
hifl profito) after deducting S480 for expenses? Ans. $1050. 

5. Bought 320 yards of calico @ 15 cents^ and sold it at a 
reduction of 2i ^ ; what* was the entire loss? 

6. A dealer having bought 30 barrels of apples at ^.50 per 
barrel) and shipped them at an expense of $5.38, to b^'sdld^>oA 
commission of 5 ^^ what will be his whole loss if tlie 6eiiitt^ 
price is 10 % helow the purchase price? Arts. 9tO,Qfli^, 

7. Bought ccnm at $.50 a bushel; at what price must it be'toti 
to gain 33} per cent ? '^ 

8. Bought fish at $4^5 per quintal, and sold the inime at^.99 ; 
what Was my gain per cent. ? jltl*. 16%. - 

9. Bought a hogshead of sugar co^tMniog^O ejirt. 44 lb., fdr$5i9j 
paid $4.72 for freight and cartage; aiwhat price per pound mM 
it be sold to gain 20 percent, on the buying price? 

10. A wine merchant bought a hogshead of wine for $157.50 j 
a part having leaked out he sold the remainder for $3.32 i^ a gdlon, 
and found his loss to be 5 per cent, on the cost; how many galldnb 
leaked out? Ans. 18; 

11. 8M a farm of 106 A. 3 R. 30 P. for $96 an acre, and 
gained 18 percent, on the cost; how much did the whole ^rtti 
cost? Ans. $8700. 

12. A lumberman s(dd 36840 feet of lumber at $21.12 per^M; 
and gained 28 per cent ; how much would he have gaitied or Idst^ 
had he sold it at W7 per M ? Ans. $18.42, gaincfd. ' 

13. A speculator bought shares in a mining company wheir Hie 
stock was 4 ^ below par, and sold the same when it ttnaa 28 'J^- 
below par; what per cent did he lose on his investment? '^ 

14. A machinist sold a fire engine for $7050, and Ibst 6 per 
cent on its cost; ^r how much ought he to have sold It to gltia' 
12 f percent? • ^«». $8437.60.^ '^ 

15. Sold my carriage at 30 per cent gain, and with the moniey 
bought another, which I sold for $182, and lost 12^ per cent. J ' 
how much did each carriage cost me? j f First, $160 ; 

: ^ ^' ISecond^ $208;* :^ 
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V 16. Gaffoej, Burke & Co. bought a qtiafitity of dry goods for 
$884;0; tbey sold \ of them at 15 per cent, profit, i at 18f per 
cent., i at 20 per cent., and the remainder at 33)> per cent, profit; 
}iow much was the average gain per cent., and how much the whole 
gain ? Ans. 21} % gain ; $1482, entire gain. 

n^ If I buy a piece of land, and it increases in value each 
year at the rate of 50 per cent, on the value of the previous year, 
^QT 4 years, and theii is worth $12000, how much did it ooetf 

18. A Western merchant bought wheat as follows : 600 bushels 
^red Southern @ <1.80, 1200 bushels tf white Michigan @ 
91.62^, and 200 bushels of Chicago spring, @ $1.25. He 
shipped the whole to his correspondent in Buffalo, who sold the 
first two' kinds at an advance of 20 % in the price, and the bal- 
ance at $1.20 per bushel, and deducting from the gross avails his 
eoQunissiott' at 5 %, and $254.60 for expenses, returned to the 
consignor the net proceeds. What was the xate of the merchant's 
gain? r - Ans, 4i fo. 

. 10. A broker buys stock when it is 20 ^ below par, and sells 
it when it is 16 % below par; what is his rate ef gain ? 

20^ A man has 5 per cent, stock the market value of which is 
73y^j if he sefis itj and takes in >e^change 6 ^ stock at 4 % 
p^einium, what per cent, of his annual income does he lose? 

21. A machinist sold 24 grain-drills for $125 each. On one 
half of them he^ gaiqed 25 per cent., aiid on die remiunder he 
lost 25 per cent.; did he gain or lose on the whole, and how 
muoh? Atu. Lost 200. 

S2. Bought land at $30 an acre; how much must 1 ask an acre, 
that I may^Bibate 25 per eent. from my asking price, and still make 
20 per cent on the purchase money ? Ans. $48. 

; j^ A saksman asked an advance 6f> 20 per cent: on the cost 
of seme goods, but was obliged to seU at 20 per cent, less than 
his dsking price ; did be gain or lose, and how much per cent.? 

V 24. A Southern merchant ships, to his agent in Boston, a quan- 
tity <^ sugar consisting of 200 bbl. of New Orleans, each containing 
216 lb., purchased at 5 cents per pound, and 560 bbl. of West 
India, each containing 200 lb., purchased at 5t Q^\i\8^ ^t y^\\^* 
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The agent's acoount of sales shows a loss of 1 ^ on the New Or- 
leans, and a profit of ^{ ^ on the West India sugar } does the 
merchant gain or lose on the whole consignment, and irhat per 
cent.? Ans, Gains | %. 

25. A grocer sold a hogshead of molasses for 831.50, which 
was a reduction of 30 % from the prime cost; what was the pur- 
chase price paid per gallon f 

26. A speonlator sold stook at a discount of 7f ^09 and made 
a profit of 5 ^ ; at what rate of discount had he purchase the 
stock? Ahs. 12 %: 

27. A dry-goods merchant sells delaines for 2| cents per yard 
more than thej cost, and realizes a profit of 8 ^ ; what was the 
cost per yard ? Am. $.31|. 

28. If I make a profit of 18| % by selling broadcloth for $.75 
per yard above cost, how much must I advance on this price to 
realize a profit of 31| ^ f 

29. A speculator gained 80 ^ on | of his investment, and lost 
5 % on the remainder^ apd his net . profits were $720. What 
would have been his profits, had he gained 30 % <m | and lest 
5 % on the reminder f r Avt, $405. 

30. A man wishing to sell his real iostate asked 36 per cent 
more than it cost him, but he findly sold it for 16 per cent less 
than his asking priqe. He gained by the transaetioii $740.48. 
How much did the estate CQst him, what was his asking price^and 
for how much did he sell it? 

Ans, Cost, $5200 ; asking price, $7072; sold for $5940.48. 

31. Sold f of a balrrel <^ beef for what the whole barrel cost; 
what per oentw did I gain on the puft sold ? 

32. Bought 4 hogsheads of molasses, each edttaining 84 gaU 
Ions, at $.37i a gallon, and paid $7.50 for freight and cartage. 
Allowing 5 per cent, for leakage and waste, 4 per cent, of the sales 
for bad debts, and 1 per cent, of the temaifader for collecting, for 
how much per gallon must I sell it to make a net gain of 25 per 
cent, on the whole 'cost? Am, $.554-* 
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INSURANCE. 

4;00« Insurance is security guaranteed by one party to ano- 
ther, against loss, damage, or risk. It is of two kinds ; insurance 
on property, and insurance on life. 

49T. Tbe Insurer or Underwriter is the party taking the 
risk. 

498. The Insured or Assured is the party protected. 
. 409. The Polioy is the written contract between the parties. 

JSOO. Premium is the sum paid for insurance. It is always a 
certain per cent, of the sum insured, varying according to the 
degree or nature of risk assumed, and payable annually or at stated 
ipteryals* - 

NoTBB. — 1. Insnranee business is generally condneted bj joint stoek eompa- 
Hies, thougb sometimes by individuals. 

2. A MntnaiJHwuranft eootpany is one in wfarob eaeh |i(efflbn tnsnred ii enti- 
tled to a share in the profits of tbe concern. 

3.' The act of insuring i< sometimes called taking a rUh, 

( r 

TIBS AND UABINX INSUltANCE. 

SOtm Insurance on property is of two kinds; Fire Insurance 
and Marine Insurance, 

"Fire Insurance is security against loss of property by fire. 
' Harine Insunince is security against the loss of vessel or cargo 
by the casualties of narigation. 

ff09« The Sum Ooyered by insurance is the difference be- 
tween die sum insured and the premium paid. 

NoTEB. — 1. As security against fraud, most insurance companf es take rislcs at 
not more than tworUiirds of the full Talne of the property insured. 

i2. When insured property suffers damage less than the amount of the policy, 
tbi» iuMirera dm required to p»y only tbe estimated loeis. 

SOU* The calculations in iusuranoe are based upon the Ibl- 
lowii^g rel^tioQs ; 

I. Premium is percentage (^i4^)» 

II. The sum insured is the ioM of premium. 

, III., The sum covered by insurance is <lt^^;renc0. 

EXAMPLES FOR PRACTICE. 

i. What premium must be paid for insuring my stock of goods 
to the amount of <(5760 at Ii % f 



I 
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OFiSATiON. Analysis. Aeo<»ding to 

•5760 X .0126 » $72, An$. Prob. I, (448), we multiply 

$5760, the base of premium, 
by .0125, the rate, and obtain $72, the premium. 

2. For what sum must a granary be insured at 2 ^ in order to 
cover the lo6s of the wheat, valued at $1617 ? 

OPKRATION. Analysis. According to 

1.00 .02 = .98 Pro^* V» (453), we divide the 

$1617 -^ ^98 « $1650, Arts, sum to be covered, $1617, 

which is difference, by 1 
minut the rate of premium, and obtain $1650, the hose of premium, 
or the sum to be insured. 

Paoor. $1650 X .02 = $33, premium ; $1650 — $33 = $1617, the 
sum covered. 

3. What must be paid for an insurance of $5860 at 1^ ^ ? 

4. What is the premium of $S60 at } % ? Am. 1^.80.. 

5. What is the premium for an insurance of $3500 on tnj house 
and barn, at li % ! Ans, $43.75. 

6. A fishing craft, insured for $10000 at 2i %, was totally 
wrecked ) how much of the loss was covered ? Ans. $9775. 

7. A hotel valued at $10000 has been insured for $6000 at 
li %y $5.50 being charged for the policy and the survey of the 
premises; if it should be destroyed by fire, what loss would the 
owner suffer ? Am. $4080.50. 

8. A merchant whose stock in trade is worth $12000, gete the 
goods insured for ^ of their value, at f ^ ; if in a conflagration 
he saves only $2000 of the stock, what actual loss will he sufijtaia f 

9. If I take a risk of $36000 at 2f %, and re-insure } of it 
at 3 .%, whfkt is my balance of the premium ? Am. $360. 

10. I pay $12 for an insurance of K800; what is l^e rate of 
premium? Ans, 1} ^. 

11. A trader got a shipment of 500 barrels of flour insured for 
80 <fo of its cost, at 3}^ %, paying $107.25 premium; at what 
price per barrel did he purchase the flour ? .^119. $8.25. 

12. The Astor Insurance Company took a risk of $16000, for 
a premium of' $280; What was the rate of insurance? 

13. A whaling merchant gets his vessel insured for $20000 in' 
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the Oallntiii Company, at f ^, and for fSOOOO in the Howaid 
Company, at } ^ ; what rate of premium does he pay on the whole 
insurance? Ans, | ^. 

14. If it cost $46.75 to insure a store for } of its yalue, at 11 
^oy what is the store worth f Ans, $6800. 

15. For what sum must •! get my library insured at li ^, to 
coyer a loss of $7910 ? Aru. $8000. 

16. What will be the premium for insuring at 2f %, to eover 
$27a20? Afu. $680. 

17. A shipment of pork was insuied at 4| ^, tcr cover f of its 
value. The premium paid was $122.50; what was the pork 
worth? Ans. $4480. 

18. A gentleman obtained an insurance on his house for f of 
its vaine, at 1} % annually. After paying 5 instalments of pre- 
mium, the house was destroyed by fire^ in consequence of which 
he suffered a loss of $2940 ; what was the value of the house ? 

Ans. $9600. 

19. A man's pmperty is insured at 21 ^ payable annually; in 
how many years will the premium equal the policy? 

20. A company took a risk at 2i ^, and re-insured | of it in 
another company at 2} ^. The premium received exceeded the 
pnmium paid l^ $72. What was tiie amount of the risk ? 

21. The Gommeroial Insurance Company issued a policy of 
insurance on an East India merchantman for } of the estimated 
value of ship and cargo, at 4} % , and immediately re-insured } 
of the risk in the Manhattan Company, at 3 %. During the out- 
ward voyage the ship was wrecked, and the Manhattan Company 
lost $1850 more than the Commercial Company; what did the 
owtiers lose? ^n<. $40590. 

UFE INStraANCE. 

«S04« Life Insurance iaa^contract in which a company agrees 

to pay a certain sum of money on the death of an individual, in 

consideration of an immediate payment^' or of an annual premium 

paid for a term of years, or during the lif<j of the iuaureA. 'CfcRk 

25 T 
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poUej may be made payable to the beirs of tbe insuredy or assured, 
person, or to any odo wbom be may designate. 

S08* Tbe policies issued by life insurance companies are of 
various kinds, tbe principal of wbicb are as follows : 

1st. Term policies, payable on tbe deatb of tbe insured, if tbe 
deatb occurs during a apeoified term of years ; tbcse require the 
payment of an annual premium till tbe policy matures or expires. 

2d. Life policies, payable on the death of tbe insured^ tbe annual 
premium to continue during life. 

3d. Life policies, payable on tbe deatb of tbe insured, tbe annual 
premium to cease at a given age. 

4tb. Endowment assurance policies, payable to tbe assured 
person on bis attaining a given age, or to bis beirs if bis death 
occurs before that age, annual premium being required till the 
policy matures. 

NoTC. — Tbe prcmiain on the first ftnd ieoond classes of policies maj be dis- 
ebarged by a single payment, instead of annual instalments. 

JSOft* Tbe Expectation of Life is tbe average number of years 
of life that remains to a person of a given age, as determined bj 
tables of mortality. 

80T* The rates of life insurance, as fixed by different com- 
panies, are based upon tbe expectation of life and the probable 
rates of interest wbicb money will bear in future time. • 

jSOS* The rates of annual premium for tbe assurance of $100 
on a single life, according to tbe two kinds of li/e polictes (2 and 
3), as issued by tbe Mutual Life Insurance Company of New 
York, are given in tbe Life Table on page 291. 

S4^9» The rates of annual premium of an assurance of $100 
in tbe same company, payable to tbe party assured on bis attain- 
ing tbe age of 40, 46, 50, 55, 60, or 65, or to bis representatives, 
in case of deatb before attaining these ages respectively, are shown 
in tbe Endowment Assurance Table on page 292. 

Notes. — 1. The tables of the Mutual Life Insurance Company of Kew York 
have been selectedi as famishing good examples of a variety of policieB ; tbe 
computations by any other tables would not differ in any material respect from 
those introdttoed under these tables. 

2. Sinee a payment is made at the isstte of the policy, and another at the ex- 
t>iration of the first year» the number of payments on a policy will alwaya be 1 
aon than the Damber of years. 
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LIFK TABLE. 
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▲NKUAL PREMIUM ON ▲ POLICY OF |100. 



▲feat 

inn*. 


Pay men ft 
duriDf life. 


PajrmcBtt 
To ceaM at 6&. 


PajrWMtt 
To cea»e at CO. 


ParnenU 
To ceate at 60. 


Af»at 

Iwy*. 


14 

16 


$1.4707 
1.6106 


$1.4099 
1.6422 


$1.5238 
1.6688 


$1.6150 

1.6681 


14 
16 


16 


1.6616 


1.6861 


1.6146 


1.7240 


16 


17 


1.6040 


1.6810 


1.6625 


1.7826 


17 


18 


1.6377 


1.6786 


1.7124 


1.84U 


18 


19 


1.6829 


1.7276 


1.7644 


1.9096 


19 


20 


1.7296 


1.7782 


1.8186 


1.9786 


20 


21 


1.7780 


1.8310 


1.8758 


Z0516 


21 


22 


1.8280 


1.8859 


19344 


. 8.1292 


22 


23 


1.8798 


1.9431 


1.99C3 


2.2118 


23 


21 


1.9335 


20027 


2;0612 


2.3000 


24 


86 


1.9891 


2JM4B 


S.1291 


8.8044 


26 


M 


2.0470 


2.1300 - 


2.2007 


2^50 


26 


2T 


2.1071 


2.1981 


2.2761 


2.6054 


27 


2S 


2.1606 


2.2096 


2.3566 


2.7238 


28 


29 


2.234e 


2.8444 


2.4396 


28526 


89 


80 


2.3023 


2.4280 


8.6284 


2.9928 


30 


31 


2.3728 


2.5068 


2.6226 


3.1466 


31 


82 


2.4464 


2.6030 


Z7228 


8.3163 


32 


83 


2.6232 


2.6861 


2.8296 


8.5044 


88 


34 


2.6034 


2.7824 


2.9430 


3.7142 


34 


85 


2.6S73 


2.8856 


8.0657 


3.9503 


36 


86 


2.7762 


2.9961 


8wl971 


4.2182 


86 


87 


2.8674 


8.1117 


8.3387 


4.5261 


37 


88 


29641 


3.2361 


8.4919 


4.8807 


38" 


89 


8.0668 


ZJM92 


8.6684 


6.2981 


89 


40 


8.1729 


8.6129 


8.840a 


6.7969 


40 


41 


8.2856 


3.6664 


4.0308 




41 


42 


8.4046 


3.8311 


4.2588 




42 


43 


8.6303 


4.0106 


4.6021 




43 


44 


3.6632 


4.2066 


4.7736 




44 


45 
46 


8.8038 
8.0630 


4.4181 
4.6612 


6.0782 
6.4286 




45 
46 


47 


4.1111 


4.9076 


6.8180 




47 


48 


4.2782 


6.1902 


6.2726 




48 


49 
60 

SI 


4.4549 
4.6417 
4.8393 . 


6.5038 
6.8630 
6.2470 


6.8032 
7.43lt 




40 
60 
61 


62 


6.0486 


6.6936 






62 


63 


6.2708 


7.2061 


• 




63 


64 


6.6067 


7.8017 


, 




64 


66 


6.7677 


8.5048 







^ W 



\ 
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ENDOWMENT ASSURANCE TABLE. 



▲MMUAL rmEMIUM ON ▲ POLICY OF IIOOl 


Af«at 


Policx due 


Policy due 


Policy da« 


Policy due 


Policy dno 


Policy due 


Afcat 


iM«C. 


at Ml 


at 46. 


at 60. 


at U. 


at <(K 


at 65. 


iuue. 


14 




$2,475 


$1113 


$1,868 


$1,704 




14 


15 




2.587 


2.197 


1.935 


1.759 




15 


16 


$8,366 


2.707 


2.2S5 


2.001 


1.816 


$1,694 


16 


17 


3.846 


2.886 


2.379 


2.077 


1.876 


1.746 


17 


18 


3.753 


2J»37 


2.478 


2.168 


1.939 


1.799 


18 


19 


8.078 


8.122 


2.585 


2.234 


2.004 


1.855 


19. 


20 


4.228 


3.283 


2.698 


2.320 


2.073 


1.914 


20 


81 


4.504- 


3.458 


2.819 


2.410 


2.145 


1.974 


21 


22 


4.812 


3.648 


2.949 


2.506 


2.220 


2.088 


22 


23 


5156 


3855 


8.089 


2.608 


2.309 


2.104 


23 


24 


5.544 


4.083 


3.239 


2.717 


2.384 


2.174 


24 


So 


6.965 


4;»3 


8.402 


2.832 


2.47^ 


2.247 


25 


29 


0.480 


4.611 


3.578 


2.956 


2.567 


2.323 


26 


27 


7.082 


4.020 


3.770 


3.088 


2.666 


2.404 


27 


28 


7.752 


6 265 


3.979 


8.231 


2.772 


2.489 


28 


29 


8.558 


5.664 


4.208 


8.384 


2.884 


2.678 


29 


30 


9.526 


exm 


4.461 


3.549 


3.004 


2472 


\ 90 


31 




6.601 


4.740 


3.728 


3.132 


2.772 , 


31 


32 




7.185 


5.051 


3.923 


3.268 


2.877 


32 


88 




7.866 


6.898 


4.135 


8.415 


2.089 


83 


34 




8.673 


5.789 


4.368 


8.573 


3.108 


34 


35 




9.641 


6.232 


4.624 


3.743 


3.235 


35 


80 






6.789 


4.906 


3.928 


3.370 


■86 


37 






7.3S5 


5.221 


4.128 


3.515 


87 


38 






8.008 


5.572 


4.347 


3.670 


38 


30 






8.816 


6.967 


4.586 


3.837 


39 


40 






9J87 


6.415 


4.849 


4.017 


40 


41 








6.927 


5.130 


4.212 


41 


42 








7.518 


5.462 


4.424 


42 


43 








8.207 


5.822 


4.655 


43 


44 








9.022 


6.227 


4.908 


44 


45 








10.000 


6.6S6 


5.185 


45 


48 










7.210 


5.491 


46 


47 










7.813 


5J830 


47 


48 










8.515 


6.208 


48 ^ 


49 










9.343 


6.C30 


49 


50 










10.332 


7.105 


60 


51 










11.536 


7.645 


61 


52 












8.265 


52 


53 












8.983 


53 


54 












9.826 


54 


55 












10.831 


55 
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EXAMPLES FOR PRACTICS. 

1. What sum musta man pay annually to the Matnal Insurance 
of New York, for a life policy of $2500, his age being 83 years 
at the issue of the policy ? 

OPERATION. Analysis. We multi- 

$2500 X .025232 == $63.08, Ans. ply the face of the policy, 

$2500, by the rate per 
cent, found opposite 33 years in the Life Table, expressed decimally, 
and obtain $63.08, the annual premium required. 

NoTB, — The examples which follow all refer to the ratea giren in the pre- 
ceding tables. 

2. A man at 30 years of age takes a policy for $2000, the pay- 
ments of premium to cease at 50 ; if he survives that age, how 
much more money will he receive from the company than he pays 
to the company ? Ans. $743,024. 

3. What annual premium mu8t a man pay during life, com- 
mencing at the age of 50, to secure $3000 at his death ? 

4. A gentleman at the age of 36 gets his life insured for $1500, 
premium to cease at the age of 60 ; if he dies at 52, how much 
more will his family receive than has been paid out in premiums ? 

5. A clergyman wishing to secure an income to his family afler 
his d^ath, had his life insured at the age of 54, in the sum of 
$3500, premium payable during life; his decease took place at 
the age of 72. How much more would have been saved to his 
family if he had taken, instead, a policy for the same amount, with 
payments of premium to cease at 65 ? AnJt, $385.24. 

6. How much more premium will be required to secure an en- 
dowment of $1200 at 40, by taking out a policy at t^e age of 30, 
than if the policy be taken at 24 ? Ans, $126,456. 

7. A man 37 years old took an endowment assurance policy 
for $750, dile at the age of 50, and died when 49 years old; how 
much more would his heirs have realized if ho had taken a life 
policy for the same amount, with payment to cease at 50 ? 

8. A has his life insured at the age of 20, and B has his in- 
jured at the age of 30, each taking a life policy requiring annual 
payments of premium during life ; what wilV b^ \Xi^ ^^ ^'l <»^«^ 

25* 



294 PBRCBNTAGB. 

when the amoant of premium paid shall exceed the face of his 
policy? Ah9. a, 77*jears; B, 73 years. 

9. What is the whole amount «f premiams that mast be paid 
to secure an endowment of 91000 at the age of 60, the policy 
being issued at the age of 45 f Ans. $1069.76. 

10. A person at the age of 34 had his life insured in the sum 
of $600, the premium to cease at 50. When he died, there was 
a net gain to his family of $421.72 ; how many payments of pre- 
mium had he made f Atu. 8. 

11. A gentleman obtained an insurance on his life at the age 
of 29, and died at the age of 40 ; the policy taken required an- 
nual payments of premium daring life, and secured to his h^is 
$1829.62 more than the whole premium paid. Required the face 
of the policy. Ahb. $2500. 

TAXES. 

ff 10« A Tax is a sum of money assessed on the person or pro- 
perty of an individual, for public purposes. 

All. A Poll Tax is a certain sum required of each male citi- 
zen liable to taxation , without regard to his property. Each person 
so taxed is called a poU, 

813« A Property Tax is a sum required of each person own- 
ing property, and is always a certain per cent of the estimated 
value of his property. 

«il3. An Assessmient Boll is a list or schedule containing the 
names of all the persons liable to taxation in the district or com- 
pany to be assessed, and the valuation of each person's taxable 
property. 

«il4l. Assessors are the persons appointed to prepare the as- 
sessment roll, and apportion the taxes. 

1. In a certain town a tax of $4000 is to be assessed. There 
are 400 polls to be assessed $.50 each, and the valuation of the 
taxable property, as shown by the assessment roll, is $950000 ; 
what will bo the property tax on $1, and how much will be A's 
tax^ whose property is valued at $3500, and who pays for 3 poUs? 
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OPIftATIOK. 

$ .50 X 400 ss $200, amount assessed on the polls. 
$4000 — $200 a« $3800, amount to be assessed on properly. 
$3800 -4- $95000 « .004, rate of taxation ; 
$3500 X .004 =s $14, A's property tax ; 
$ .50 X 3 « L50 , A's poll tax; 

$15.50, amount of A's tax. Hence the 

Rule. I. FKnd the anumnt of poR tax, if amy ^ and wbiract U 
fr^jm the whole fax to be assessed; the remainder unU be theprop' 
eriy tax, 

II. Dwtde the property tax by the whole amJOunt of taxable 
property ; the quotient wHl be the rate oftaocation, 

III. MuUipfy each man's taxable property by the rate of taxa- 
turn J and to the prodtuU add his poU tax^ if any ; the retult will be 
the whole anunint of his tax. 

Note. — ^When a tax is to be apportioned among a large number of indivldaalfy 
the operation ig greatly facilitated by first finding the tax on $1, $2, $3, etc., to 
$9 ; then on $10, $20, $30, etc., to $90, and so on, and arranging the results ai 
in the following 

TABLE. 



Prop. 


Tax. 


Prop. 


Tax. 


Pn^. 


Tax. 


Prop. 


Tax. 


$1 


$.004 


$10 


$.04 


$100 


$ .40 


$1000 


$400 


2 


.008 


20 


.08 


200 


.80 


2000 


a. 


3 


.012 


30 


•12 


300 


1.20 


3000 


12; 


4 


.016 


40 


.16 


400 


4.60 


4000 


1«. 


5 


.020 


50 


.20 


500 


2.00 


5000 


29. 


6 


.024 


60 


.24 


600 


2.40 


6000 


24. 


7 


.028 


70 


.28 


700 


2.80 


7000 


28. 


8 


.032 


80 


.32 


800 


3.20 


8000 


32. 


9 


.036 


90 


.36 


900 


3.60 


$0tD0 


86. 



EXAMPLES FOa PRACTICE. 



1. According to the conditions of the last example, what would 
be the tax of a person whose property was valued at 2465; and 
who pays for 2 polls t 
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OPIBATIOHf. 






From iho table we find that 








The tax on 


$2000 




is 


$8.00 


«( U ti 


400 




a 


1.60 


U ii u 


60 




ii 


.24 


11 ti ii 


5 




ti 


.02 


And " « " 


2 


polls 


it 


1.00 



Whole tax *^ $10.86, ^n«. 

2. What wonld A's tax be, who is assessed for $8530, and 3 
polls? Ans. $35.62. 

8. How mnch will C's tax be, who is assessed for $987, and 1 
poUf Ans. $4,448. 

4. The estimated expenses of a certain town for one year aire 
$6319, and the balance on hand in the public treasury is $654. 
There are 2156 polls to be assessed at $.25 each, and taxable pro- 
perty to the amount of $1864000. Besides the town tax, there 
is a county tax of 1} mills on a dollar, and a State tax of ^ of a 
mill on a dollar. Required the whole amount of A's tax, whose 
property is valued at $32560, and who pays for 3 polls. 

5. What does a non-resident pay, who owns property in the 
same town to the amount of $16840 ? Am, $79.99. 

6. What sum must be assessed in order to raise a net amount 
of $5561.50, and pay the commission for collecting at 2 ^. 

NoTS. — Since the base of the collector's commission is the snm collected, 
(446), the qaestion if an example nnder Problem Y of Percentage. 

7. In a certain district a school house is to be built at an ex- 
pense of $9120, to be defrayed by a tax upon property valued at 
$1536000. What shall be the rate of taxation to cover both the 
cost of the school house, and the collector's commission at 5 % f 

8. The expenses of a school for one term were $1200 for 
salary of teachers, $57.65 for fuel, and $38.25 for incidentals; the 
money received from the school fund was $257.75, and the remain- 
ing part of the expense was paid by a rate-bill. If the aggregate 
attendance was 9568 days, what was A's tax, who sent 4 pupils 46 
days each? j4n«. $19.96+. 

9. The expense of building a public bridge was $1260.53, 
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which was defrayed by a tax upon the property of the town. The 
rate of taxation was 3i mills on one dollar, and the collector's 
commission was 3} ^ ; what was the valuation of the property ? 

Ans. $401920. 



OENERAL AVERAGE. 

tSltS. Oeneral Average is a method of computing the loss to 
be sustained by the proprietors of the ship, freight, and cargo, 
respectively, when, in a case of common peril at sea, any portion 
of the property has been sacrificed or damaged for the common 
safety. 

SI 8. The Contributory Interests are the three kinds of prop- 
erty which are taxed to cover the loss. These are, 

1st The vessel, at its value before the loss. 

2d. The freight, less i as an allowance for seamen's wages. 

3d. The cargo, including the part sacrificed, at its market value 
in the port of destination. 

Note. — In New York only ^ of the freight is made contribntory to the loai. 

Si7* Jettson is the portion of goods thrown overboard. 

S18« The loss which is subject to general average includes, 

1st. Jettson, or property thrown overboard. 

2d. Repairs to the vessel, less i on account of the superior 
worth of the new articles furnished. 

3d. Expense of detention to which the vessel is subject in port. 

1. The ship Nelson, valued at 052000, and having on board a 
cargo worth $18000, on which the freight was $3600, threw over- 
board a portion of the goods valued at $5000, to escape wreck in 
a storm ; she then put into port, and underwent repairs amounting 
to $1200, the expenses of detention being $350. What portion 
of the loss will be sustained by each of the three contributing 
interests? What will be paid or received by the owners of the 
ship and freight ? What by A, who owned $8000 of the car^, 
including $3500 of the portion sacrificed, and by B, who owned 
$6000 of the cargo, including $1500 of the portion sacrificed, and 
by C, who owned $4000, or the residue of tlkft cw^l 
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OPlftATION. 
L08SIS. CONTRIB17T0RT IKTSRBSTS. 

Jettson, $5000 Yerael, $52000 

Repairs, less i 800 Freight, less h 2400 

Cost of detention, 350 Cargo, 18000 

Total, $6150 Total, $72400 

$6150 -r $72400 = .0849447+, rate per cent, of loss. 
$52000 X .0849447 — $4417.13, payable by vessel. 
2400 X .0849447 = 203.87, " ** freight. 

18000 X .0849447 « 1529.00, " " cargo. 

$6150.00, Total contribution. 

$8000 X .0849447 = $679.56, payable by A. 
6000 X .0849447 = 509.67, ** " B. 
4000 X .0849447 =» 339.78, " " C. 

$4417.13 + $203.87 === $4621.00, payableby owners of ressel and freight 
800.00+ 350.00= 1150.00, " to " " " 
4621.00 — 1150.00= 3471.00, balance payable by ship owners. 
3500.00— 679.56 = 2820.44, " receivable by A. 
1500.00— 609.67= 990.33, " " " B. 

Hence the following 

E.ULE. I. Divide the mm of the losses h/ the sum of the corir 
tnlnUory interests; the quotient vnll he Uie rate of cofUribution, 

IT. Multiply each contributory interest hi/ the rate; the products 
will he the respective contributions to the loss, 

EXAMPLES FOR PRACTICE. 

1. The ship Nevada, in distress at sea, cut away her mainmast, 
and cast overboard i of her cargo, and then put iato Havana to 
refit; the repairs cost $1500, and the necessary expenses of deten- 
tion were $420. The ship waa o^ned and sent to sea by GTeorge 
Law, and was valued at $25000 ; the cargo was owned by Hayden 
& Co., and consisted of 2800 barrels of flour, valued at $9^ per 
barrel, upon which the freight was $4200. In th^ adjustment of 
the loss by general ayerage, how much waa due from Law to 
Hayden & Co.? Ans. $2629.36. 

2. A coasting vessel valued at $28000, having been disabled in 
a storm, entered port, and was refitted at an expense of $270 for 
repairs, and $120 for board of seamen, pilotage, and dgckage. 



CUSTOM nOVBB BUSINESS. 9M 

Of tho cargo, valaed at (5000^ 92400 belonged to A, $1860 to B, 
and $750 to C ; and the amount sacrificed for tlie ship's safety 
was $1400 of A's property^ and $170 of B's; the gross charges 
for freight were $1500. Kequired the balance, payable or re- 
ceiyable, by each of the parties, the loss being apportioned by 
general average. 

J (*$ 1295 payable by ship owners; $1268 receivable by A; 
"^'l 41.25 " " C; 68.25 « " B. 

r 

CUSTOM HOUSE BUSINESS. 

tS19. Duties, or Customs, are taxes levied on imported goods, 
for the support of government and the protection of home industry. 

SStO. A Custom House is an office established by government 
for the transaction of business relating to duties. 

It is lawful to introduce merchandise into a country only at 
points where custom houses are established. . A seaport town 
having a custom house, is called a port of entry. To carry on 
foreign commerce secretly, without paying the duties imposed by 
law, is smuggling. 

Note. — ^Customs or duties form the principal aonrce of revenue to the General 
Qovertitnent of the United States; by increasing the price of imported goods 
they operate as an indirect tax upon consumers) instead of a general direct tax. 

S9f\* Duties are of two kinds — Ad Valorem and Specific. 

Ad Valorem Duty is a sum computed on the cost of the goods 
in the country from which they were imported. 

Specific Duty is a sum computed on the weight or measure of 
the goods, without regard to their cost. 

S35K. An InTt>ice is a bill of goods imported, showing the 
quantity and price of each kind. 

Sd3. By the New Tariff Act, approved March 2, 1867, all 
duties taken at the U. S. custom houses are ad valorem. The 
principal articles of import are classified, and a fixed rate is insb- 
posed upon each list or schedule, certain articles being excepted 
And entered free. 

In collecting customs it is the design of government to tax 
only so much of the merchandise as will b^ v^u^V^^ V^'^^Nstoe' 
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porter in the market The goods are weighed, measured, ganged, 
or inspectedy in order to ascertain the actoal quantity reeeiTed in 
port; and an allowance is made in every case of waste, loss, or 
damage. 

S94. Tare is an allowance fbr the weight of the package or 
covering that contains the goods. It is ascertained, if necessaiy, 
hy actually weighing one or more of the empty boxes, casks, or 
coverings. In common articles of importation, it is sometimes 
computed at a certain per cent previously ascertained by frequent 
trials by weighing. 

ffSS. Leakage is an allowance on liquors imported in casks 
or barrels, and is ascertained by gauging the cask or barrel in 
which the liquor is imported. 

ff90. Breakage is an allowance on liquors imported in 
bottles. 

S^7» Gross Weight or Value is the weight or value of the 
goods before any allowance has been made. 

SaS. Net Weight or Value is the weight or value of the 
goods after all allowances have been deducted. 

KoTBS. — 1. Draft ifl an allowance for ^0 waste of certain articles, and is 
made onl j for ttathtieal purposes ; it does not affect the amoant of dutj. 

2. Long too meneure is employed in the castom houses of the United States, 
in estimating goods bj the ton or handred weighL 

The rates of this allowance are as follows : 

On 1121b , lib. 

Abore 112 lb. and not exceeding 224 lb., 2 lb. 

« 224 lb. " " " 336 lb., 3 lb. 

" 336 1b. " " " 1120 1b., 41b. 

« 1120 lb. « '< " 2016 lb., 7 lb: 

" 2016 1b «lb. 

«I39. In all calculations where ad valorem duties are consid- 
ered, 

I. The net value of the merchandise is the worth of the net 
weight or quantity at the invoice price, allowance being made in 
cases of damage. 

II. The duty is computed at a certain legal per cent, on the 
net value of the merchandise. 

KoTB. — In the following elamples the legal rates of daty, according to the 
Hew Tariff Act, are given. 
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SXAMPLB8 FOR PBACTICl. 

1. What 18 the duty, at 24 %, on an inroice of cassimere goods 

which cost $750 ? 

Akaltsis. According to Proh. I, 

OPERATION. ^^^j^ ^^ multiply the inToioe, $750, 

$750 X .24 =s $180 ^hi^jh ig ^o 5^^ of the duty, by the 

given rate, and obtain the duty, $180. 

2. The gross weight of 3 hogsheads of sugar is 1024 lb., 1016 
lb,; and 1020 lb. respectively ; the invoice price of the sugar 1\ 
cents, and the allowance for tare 80 lb. per hogshead ; what is the 
duty, at 24 % ? 

OFEBATION. AwALYMs. We first find 

1024 the gross weight of the 

1016 three boxes, from which 

1020 ^e subtract the tare, and 

3060, gross weight, ol>*wa 2820 lb., the net 

80 X 3 SB 240, tare. weight. We next find the 

■2820, net weight. "f "! °^ *!"* T '^''^^*' 

^Mi at 7t cents, the invoice 

i price, and then compute 



$211.50, net value. the duty at 24 % on this 

.24 value, and obtain $50.76, 



$50.7600, duty. *^« ^"^^ required. 

3. Having paid the duty at 8 % on a quantity of Malaga 

raisins, I find that the whole cost in store, besides freight, is $878 ; 

what were the raisins invoiced at ? 

Analysis. Accordinfi: to Prob. 
OPERATION. jy^ ^^2^^ ^^ ^j^.^^ ^^^ amount, 

$378 -r- 1.08 =1 $350 J378, by 1 plus the rate, 1.08, and 

obtain the hose, or invoice, $350. 

4. A Boston jeweler orders from Lubec a quantity of wat'ch 
movements, amounting to $2780 ; what will be the duty, at 4 % ? 

5. What will be the duty at 15 ^ on 1200 lb. of tapioca, in- 
voiced at 5^ cents per pound ? An$, $9.90. 

6. What is the duty at 15 % on 54 boxes of candles, each 
weighing 1 cwt, invoiced at 8| cents per pound, allowing tare at 
3^ per cent. ? 

26 
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7. A merchant imported 50 etmkn of port wine, each contain- 
ing originaUj 30 gallonsy invoioed at 92.50 per gallon. He paid 
freight at SI. 30 per cask, and duty at 30 %, 1^ % leakage b^ing 
allowed at the custom house, and 98.50 for cartage j what did the 
wine cost him in store f An$, 95903.25. 

8. A liqaor dealer receives an invoice of 120 dozen bottles of 
porter, rated at 91-25 per dozen; if 2 % of the bottles are found 
broken, what will be the duty at 24 %? Am. 935.28. 

9. The duty at 19 ^ on an importation of Denmark satin was 
9619. 40 ) what was the invoice of the goods f Ans, 9^60. 

10. The duty on 600 drums of figs, each containing 14 lb., 
invoiced at 5^ eents per pound, was 9S6.28 ; required^ the rate 
of duty. Ans, 8 ^. 

11. A merchant in New York imports from Havana 200 hhd. 
of W. I. molasses, each containing 63 gallons, invoiced at 9.80 
per gallon; 150 hhd. of B. coffee sugar, each containing 500 
pounds, invoiced at 9-05 per pound ; 80 boxes of lemons, invoiced 
at 92.50 per box ; and 75 boxes of sweet oranges, invoiced at 
93.00 per box. What was the whole amount of duty, estimated 
at 24 <fo on molasses and sugar, and at 8 ^ on lemons and oranges ? 

Am. 91841.20. 

12. A merchant imported 56 casks of wine, each containing 36 
gallons net, the duty at 80 ^ amounting to 9907.20 ; at what 
price per gallon was the wine invoiced ? 

13. The duty on an invoice of French lace goods at 24 <foy ^^ 
9132, an allowance of 12 ^ having been made at the custom 
house for damage received since the goods were shipped ; what 
was the cost T>r invoice of the goods. Ans. 9625. 

14. A quantity of Valencias, invoiced at 91654, cost me 
91980.50 in store, after paying the duties and 912.24 for freight; 
what was the rate of duty ? 

15. The duty on an importation of Bay rum, after allowing 
2 ^c for breakage, was 9823.20, and the invoice price of the mm 
was 9.25 per bottle; how many dozen bottles did the importer 
receive^duty at 24 ^ ? Ans. 1143^ doz. 
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SIMPLE INTEREST. 

r 

ff 30. Interest is a sum paid for the use of tnonej. 

ff31. Principal is the sum for the use of which interest is 
paid. 

SSft. Kate per cent, per annum is the sum per cent, paid 
for the use of $100 annually. 

Note. — The rate per cent, is commonly expressed decimally as hnndredths 

tS33. Amonnt is the sum of the principal and interest. 

tf 34« Simple Interest is the sum paid for the use of the 
principal only, during the whole time of the loan or credit 

SStS. Legal Interest is the rate per cent established by law. 
It taries in different States, as follows ; 



Alabama, 8 per cent. 

Arkansas, 6 

California, 10 

Connecticut, 6 

Delaware, 6 

Diet, of Columbia, . . 6 

Florida, 8 

Georgia,. 7 

Illinois, 6 

Indiana, 6 

Iowa, 7 

Kentucky 6 

Louisiana, 5 

Maine, 6 

Maryland, 6 

Massachusetts, 6 

Michigan, 7 
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Minnesota, 7 per cent. 

Mississippi, ......... 8 

Missouri, 6 

New Hampshire, 6 

New Jersey, 6 

New York.. 7 

North Carolina, ...... 6 

Ohio, ....6 

Pennsylvania, 6 

Rhode Island, 6 

South Carolina, 7 

Tennessee, 6 

Texas, 8 

United States (debts),.. 6 

Vermont, 6 

Virginia, 6 

Wisconsin, 7 
























































Notes. — 1. The le^^al rate in Canada, Nova Scotia, and Ireland is 6 per cent, 
and in England and France 5 per cent. 

2. When the rate per cent is not specified in acooants, notes, mortgages, 
contracts, etc., the legal rate is always understood. 

3. In soiyie States the laws allow parties to give and tdce higher rates, hy 
special agreement. 

4. Book accounts bear interest after the expiration of the term of credit, and 
notes are on interest ^fter they become doe, though do mention of interest be 
made in them. 

5. If notes nrc to draw interest from their date, or from a giren time after 
date, A\w faet must be so stated in the body of the notes. 

536* Usury is illegal interest; or a greater per cent, than the 

legal rate. 

Note. — The taking of usnry is prohibited, under yarious peiialtift«^vci^&^x%xi2^ 
States. 
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aS7« Id tlie operations of inleiest Uiere are five parts or ele- 
ments^ namely: 

I. Rate per eent. per annum ; which is the fraction or dermal 
denoting how many hundredths of a numher or sum of money are 
to bo taken for a period of 1 year. 

II. Interest; which is the whole sum taken for-the whole period 
of time, whatever it may be. 

III. Principal ; which is the base or snm on which interest is 
computed. 

IV. Amount; which is the sum of principal and interest; and 

V. Time. 

TO COMPUTE INTEREST. 
CASE I. 

S3S. To find the interest on any sum, at any rate 
per cent, per annum, for years and months. 

Analysis. In interesti any rate per cent, is confined to 1 year. 
Therefore, if the time be more than 1 year, the per cent, will be greater 
than the rate per cent, per annum, and if the time be less than 1 
year, the per cent, will be less than the rate per cent, per annum. 
From these facts, we deduce the following principles : 

I. If the rate per cent, per annum be multiplied by the time, 
expressed in years and fractions or decimals of a year, the product 
will be the rate for the required time. And 

II. If the principal be multiplied by the rate for the required 
time, the product will be the required interest. Hence 

III. Interest is always the product of three factors, namely, 
rate per cent, per annum, time, and principal. 

In computing interest the three factors may be taken in any order ; 
thus, if the principal be multiplied by the rate per eent. per annum, 
the product will be the interest for I year; and if the interest for 1 
year be multiplied by the time expressed in years, the result will be 
the required interest. Hence the following 

- EuLE. I. Multiply the principal hy the rate per cent., and the 
product wUl he the interest for 1 year, 

II. Multiply this product hy the time in years and fractwnA of 
a year; the result iciUhe the required interest. 
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Or, MvMph/ (oge^ier the rate per eent per annum, ttme, and 
principal, in such order as is most convenient; the contimied pro- 
duct wiU be the required interest, 

CASK II. 

j(89. To find the interest on any sum, for any time, 
at any rate per cent. 

The analysis of our mie is based upon the following 

Obvious Relations between Time and Interest. 

I The interest on any sam for 1 year at 1 per cent.^ is .01 of 
that sum, and is equal to the prinoipal with the separatrix re- 
moved two places to the left. 

II. A month being j^^ of a year, j^-^ of the interest on any sum 
for 1 year is the interest for 1 month. 

III. The interest on any sum for 3 days is ^ = yt^ « 1 of the 
interest for 1 month, and any number of days may readily be re- 
duced to tenths of a month by dividing by 3. 

IV. The interest on any sum for 1 month, multiplied by any 
given time expressed in months and tenths of a month, will pro- 
duce the required interest. 

These principles are sufficient to 'establish the following 

EuLE. I. To find the interest for 1 yr. at 1 % : — Remove the 
s^aratrix in tie given principal two places to the left, 

II. To find the interest for 1 mo. at 1 % : — Divide the interest 
for \ i^qar by \2, 

III To find the interest for any time at 1 % : — Multiply the 
interest for 1 month by the given time expressed in months and 
tenths of a month. 

lY. To find the interest at any rate ^ : — Mtdtiply the interest 

at 1 ^0 f^^ ^ given time by the given rate. 

Contractions. After removing the separatrix in the principal two 
places to the left, the result may be regarded either as the interest 
on the given principal for 12 months at 1 per cent., or for 1 month at 
12 per cent. If we regard it as for 1 month at 12 per cent., and if 
the given rate be an aliquot part of 12 per cent., tVsA VDL\«t%k%\» ^sd^^^e^ 
26* IJ 



it 
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gii»n prineip^ for 1 month may readily be femid, by taking «adk aa 
aliquot part of the interest for 1 month as the given rate is part of 12 
per cent. Thus, 

To find the interest for 1 month at 6 per cent., remoye the separa* 
trix two places to the left, and divide ]^j 2. 

To find it at 3 per cent, proceed as before, and divide by 4 ; at 4 
per cent., divide by 3 ; at 2 per cent., divide by 6, etc. 

SIX PER CENT. METHOD.* 

S40. By referring to «I30 it will be seen that the legal rate 
of interest in 21 States is 6 per cent. Tliis is a sufficient reason 
for introducing the following brief method into this work : 

Analysis. At 6 ^ per annum the interest on $1 

For 12 months . , ! is $.06. 

2 months (,^5= J of 12 mo.) " .01. 

1 month, or 30 days (^ of 12 mo.) " .00 J = $.006 {^ of $.06). 

6 days (J of 30 da.) " .001. 

" 1 " (i of 6 da. = ^y of 30 da.) " .OOOJ, 

Hence we conclude that, 

1st. The interest on $1 is $.005 per month, or $.01 for every 
2 months ; 

2d. The interest on $1 is $.000i per day^ or $.001 for every 6 
days. 

From these principles we deduce the 

Rule. I. To find the rate : — CctU every year $.06, every 2 
months $.01, every 6 days $.001, and any less number of days 
sixths of 1 miU. 

II. To find the interest : —- Multiply the principal by the rate. 

Notes. — I. To find the interest at any other rate ^ by this method, first find 
it at 6 ^ot ftnd then increase or diminish the result by as many times* itself as 
the given rate is units greater or less than 6 ^. Thus, for 7 % add ^, for 4 ^ 

snbtrsot i, etc. 

2. The interest of $10 for 6 days, or of $1 for 6C days, is $.01. Therefore, if the 
principal be less than $10 and the time less than 6 days, or the principal less 
than $1 and the time less than 60 days, the interest will be less tbaa $.01, and 
may be disregarded. 

3. Since the interest of $1 for 60 days is $.01, the interest of $1 for any num- 

* This method of finding the interest on $1 by inspection was first published 
in The Scholar's Arithmetic, by Daniel Adams, M. D., in ISO], and from its 
simplicity it Ires come into very general use. 
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ber of dnyn is as many cents as 60 is contained tiiies In ibe nvmber of days. 

Therefore, if anj principal be multiplied by the number of days in any given 
number of months and days, and the product divided by 60, the rCstflt will be 
the interest in cents. That is, Multiply the principal by the number of day; 
divide the product by 60, and point off two decimal placet in the quotient, Th€ 
rettUi will be the intereet in the tame deHominalioH tu the prineipaL 



Ans. $58.50. 
Am. $120. 



EXAMPLES FOE PRACTICE. 

What is the interest on the following sums for the times ^ven, 
at 6 per cent. ? 

1. $325 for 3 years.' 

2. $1600 tor 1 yr. 3 mo. 

3. $36.84 for 5 mo. 

4. $35.14 for 2 yr. 9 mo. 15 da. 

5. $217.15 for 3 yr. 10 mo. 1 da. 

6. $721.53 for 4 yr. 1 mo. 18 da. 

7. $15,125 for 15 mo. 17 da. 
On the following at 7 per cent ? 

8. $2000 for 5 yt. 6 mo. 

9. $1436.59 for 2 yr. 5 mo. 18 da. 

10. $224.14 for 8 mo. 13 da. 

11. $100.25 for 63 da. 

12. $600 for 24 da. 

13. $520 for 5 yr. 11 mo. 29 da. 

14. $710.01 for 3 yr. 11 mo. 8 da. 
On the following at 5 per cent. 7 

15. $48,255 for 5 yr. 

16. $750 for 1 yr. 3 mo. 

17. $647,654 for 4 yr. 10 mo. 20 da. 

18. $12850 for 90 da. 

19. $2500 for *^ mo. 20 da. 

20. $850.25 for 8 mo. 

21. $48.25 for 1 yr. 2 mo. 17 da. 
On the following at 8 per cent. ? 

22. $2964.12 for 11 mo. 

23. $725.50 for 150 da. 

24. $360 for 2 yr 6 mo. 12 da. 

25. $600 for 3 yr. 2 mo. 17 da. 



Ans. $49.98+. 



Ans. $1.17+. 



Am. $248,051+. 

Am. $11,026. 

Am. $1,228+. 

Am. $218,298. 



Am. $158,315+. 
Am. $79.86. 
Am. $2,928+. 
Am. $217,368+ 



Au<. %\^aS^V 
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26. $1700 for 28 da. Ans. $1057+. 
On the following at 10 per cent, f 

27. $3045.20 for 7 mo. 15 da. Ans. $190.32+. 

28. $1247.875 for 2 yr. 26 da. Aru. $258.48+. 

29. $2450 for 60 da. 

30. $375,875 for 3 mo. 22 da. 
81. $5000 for 10 da. 

32. $127.65 for 1 yr. 11 mo. 3 da. Am. $24,572; 

33. What is the interest of $155.49 fbr 3 mo.^ at 6i^ per cent ? 

34. What is the interest of $970.99 for 6 mo., at 5} per cent. ? 

35. What is the amount of $350.50 for 2 yr. 10 mo., at 7 per 
cent.? Ans. $420.01+. 

36. What is the interest of $95,008 for 3 mo. 24 da., at 4} per 
eent. 1 Ans. $1,353+. 

37. What is the amount of $145.20 for 1 yr. 9 mo. 27 da., at 
12i per cent. ? Ans. $178.32375. 

38. What is the amount of $215.34 for 4 yr. 6 mo., at 8} p^ 
eent. 7 Ans. $249,256+. 

39. What is the amount of $5000 for 20 da., at 7 per cent. ? 

40. What is the amount of $16941.20 for 1 yr. 7 mo. 28 da., 
at 41 per cent. ? Ans. $18277.91—. 

41 If $1756.75 be placed at interest June 29, 1860, what 
amount will be due Feb. 12, 1863, &t7 %? 

42. If a loan of $3155.49 be made Aug. 15, 1858, at 6 per 
cent., what amount will be due May 1, 1866, no interest having 
been paid? 

43. How much is the interest on a note for $257.81, dated 
March 1, 1859, and payable July 16, 1861, at 7 % ? 

44. A person borrows $3754.45-, being the property of a minor 
who is 15 yr. 3 mo. 20 da. old. He retains it until the owner is 
21 years old. How much money will then be due at 6 % simple 
interest? Ans. $5037.22+. 

45. If a person borrow $7500 m Boston and lend it in Wis- 
consin, how much does he gain in a year? 

46. A man sold a piece of property for $11320; the terms were 
$3200 in cash on delivery, $3500 in 6 mo., $2500 in 10 mo., and 
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the reiaaincler in 1 yr. 3 mo., with 7 % interest; what was the 
whole amount paid f Ans. $11773.83}. 

47. May 10, 1859, 1 borrowed $6840, with which I purchased 
flour at $5.70 a barrel. June 21, 1860, 1 sold the flour for $6.62} 
a barrel, cash. How much did I gain by the transaction, interest 
being reckoned at 6 5^ ? 

48. If a man borrow $15000 in New York, and lend it in 
Ohio, how much will he lose in 146 days, reckoning 360 days to 
the year in the former transaction, and 365 days in the latter J 

49. Hubbard & N<Mrthrop bought bills of dry goods of Bowen, 
McNamee & Co., New York, as follows, viz.: July 15, 1860, 
$1250; Oct. 4, 1860, $3540.84 ; Dec. 1, 1860, $575; and Jan. 
J24, 1861, $816.90. They bought on time, paying legal interest; 
how much was the whole amount of their indebtedness, March I, 
1861 ? 

50. A broker allows 6 per cent, per annum on all moneys de- 
posited with him. If on an average he lend out every $100 re« 
ceived on deposit 11 times during the year, for 33 days each 
time at 2 ^ a month, how much does he gain by interest on 
$1000? Ans. $182. 

51. A man, engaged in business with a capital of $21840, is 
making 12} per cent, per annum on his capital ; but on account of 
ill health he quits his business, and loans his money at 7f %. 
How much does he lose in 2 yr. 5 mo. 10 da. by the change ? 

Ana. $2535.861. 

52. A speculator wishing to purchase a tract of land containing 
450 acres at $27.50 an acre, borrows tha money at 5} per cent. 
At the end of 4 yr. 11 mo. 20 da. he sells | of the land at $34 
an acre, and the remainder at $32.55 an acre. How much does 
he lose by the transaction ? 

. 53. Bought 4500 bushels of wheat at $1.12} a bushel, payable 
in 6 months; I immediately realized for it $1.06 a bushel, cash, 
and put the money at interest at 10 per cent. At the end of the 
6 months I paid for the wheat; did I gain or lose by the transac- 
tion, and how much ? 
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PARTIAL PAYMENTS OR INDORSEMENTS. 

«S4:1. A Partial Payment is payment in part of a note^ bond, 
or other obligation. 

«S43. An Indorsement is an acknowledgment written on Oie 
back of an obligation, stating the time and amount of a partial 
payment made on the obligation. 

JS4.3* To secure uniformity in the method of computing in- 
teresi where partial payments have been madc; the Supreme Court 
of the United States has decided that, 

I. "The rule for casting interest when partial payments have 
been made, is to apply the payment, in the first place, to the dis- 
charge of the interest then due. 

II. " If the payment exceeds the interest the surplus goes to- 
wards discharging the principal, and the subsequent interest is to 
be computed on the balance of the principal remaining due. 

III. '' K the payment be less than the interest the surplus of 
interest must not be taken to augment the principal, but the inte- 
rest continues on the former principal until the period when the 
payments, taken together, exceed the interest due, and then the 
surplus is to be applied towards discharging the principal, and the 
Interest is to be computed on the balance as aforesaid.'' — Decmon 
of Chancellor Kent, 

This decision has been adopted by nearly all the States of the 
Union, the only prominent exceptions being Connecticut, Ver- 
mont, and New Hampshire. We therefore present the method 
prescribed by this decision as the 

United States Bule. 

I. Find the amount of the given principal to Actings of 7he 
fifrU pai^mentx and if this payment exceed the interest then due, 
subtract it from the apiount obtained, and treat the remainder cua 
new principal, 

II. But if the interest he greater than any payment, compute the 
interest on the same principal to a time when the sum of the pay^ 
ments shaU equal or exceed the interest due, and subtract this sum 
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of the payments from ihe amount of the principal ; the remainder 
wiUform a new principal, with which proceed as before, 

EXAMPLES FOR PRACTICE. 

<1000' Buffalo, N Y., May 15 1856. 

1. Two years after date I promke to pay to David HudsoD, or 
order, oae thousand dollars, with interest, for valne received. 

Henrt Burr. 
On this note were indorsed the following payments : 

Sept. 20, 1857, received, $150.60 

Oct. 25,1859, « 200.90 

July 11,1861, « 75.20 

Sept 20, 1863, " 112.11 

Deo. 5,1863, '^ 106. 

What remained due May 20, 1864 ? 

OPERATION. 

Principal on interest from May 15, 1856, $1000 

Interest to Sept. 20, 1857, 1 yr. 4 mo. 5 da., 94.31 

Amount, $1094.31 

Ist Payment, Sept 20, 1857, 150.60 

Eemainder for a new principal, $943.71 

Interest from 1st paym't to Oct. 25, 1859, 2 yr. 1 mo. 5 da., 138.54 

Amount, $1082.25 

2d Payment, Oct. 25, 1859,... 200.90 

Remainder for a new principal*. $881.35 

Int from 2d paym't to Sept. 20, 1862, 2 yr. 10 mo. 25 da., 179.09 

Amount, $1060.44 

3d Payment, less than interest due, ... $75.20 

4th " 112.11 

187,31 

Remainder for a neW principal, $873.13 

Interest from 4th paym't to Dec. 5, 1863, 1 yr. 2 mo. 15 da., 73.86 

Amount, $946 99 

5th Payment, Dec. 5, 1863, 105.00 

Remainder for a new principal, $841.99 

Interest from 5th paym't to May 20, 1864, 5 mo. 15 da., . . 27.01 

Balance due May 20, 1864,,..,,.,... ^^^S«^ 
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S1'->00. Richmond, Va., Oct. 15, 1859. 

2. One year after date we promise to pay Jauies Peterson, or 
order, twelve hundred dollars, for value received, with interest 

Wilder & Son. 

Indorsed as follows: Oct 15, 1860, $1000; April 15, 1861, 
$200. IIow much remained due Oct 15, 1861 ? An$, $82.56. 



♦^^^tVo- Boston, June 10, 1855. 

3. Eighteen months after date I promise to pay Crosby, Nich- 
ols k Co., or order, eight hundred fifty and y^^ dollars, with 
interest, for value received. 0. L. Sanborn. 

Indorsed as follows: March 4, 1856, $210.93; July 9, 1857, 
$140; Feb. 20, 1858, $178; May 5, 1859, $154.30; Jan. 17, 
1860, $259 45. How much was due Oct 24, 1861 f 



$^jViL Savannah, Ga., Sept 4, 1860. 

4. Six months after date I promise to pay John Rogers, or 
order, three hundred eighty-four and -j^^ dollars, for value re- 
ceived, with interest Wm. Jenkins. 

This note was settled Jan. 1, 1862, one payment of $126.50 
having been made Oct. 20, 1861 ; how much waa due at the time 
of ^ttlement ? 



$^^75. New Orleans, March 6, 1857. 

5 On demand we promise to pay Evans & Hart, or order, three 
thousand four hundred seventy-five dollars, for value received, with 
interest. Davis & Brother. 

Indorsed as follows- June 1, 1857, $1247.60; Sept 10, 1857, 
$1400. How much was due Jan. 31, 1858 ? 

6. A gentleman gave a mortgage on his estate for $9750, cUted 
April 1, 1860, to be paid in 5 years, with annual interest a^r 9 
months on all unpaid balances, at 10 per cent. Six months from 
date he paid $846.50; Oct 20, 1862, $2500 ; July 3, 1863, $1500; 
Jan. 1, 1864, $500; how much was due at the expiration of the 
given time ? 
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<^5Q0. Philadelphia, Feb. 1, 1861. 

7. For value received, I promise to pay J. B. Lippincott & Co., 
or order, five hundred dollars three months after date, with interest. 

James Monroe. 

Indorsed as follows: May 1, 1861, WO; Nov. U, 1861, tS; 
April 1, 1862, $12; May 1, 1862, «30. How much was due 
Sept 16, 1862? Ans. $455.57+. 

«S44. CONNEGTICOT BULE. 

I. Payments made one year or m^ore from the time the interest 
commenced^ or from another payment, and payments less than the 
interest due, are treated according to the United States rule. 

II. Payments exceeding the interest due and made within oim 
year from the time interest commenced, or from a former payment, 
shall draw interest for the balance of the year, provided the interval 
does not extend beyond the settlement, and the amount must be sulh- 
traded from the amount of the principal for one year; the re^ 
mainder wiU be the new principal, 

III. If the year extend beyond the settlement, then find the 
amount of the paymerU to the day of settlement, and subtract it 
from the amount of the principal to that day ; the remainder wiH 
be the sum due. 

•S4tl. A note containing a promise to pay interest annually 
is not considered in law a contract for any thing more than simple 
interest on the principal. For partial payments on such notes 
the following is the 

Vermont Rule. 

I. Find the amount of the principal from the time interest com- 
menced to the time of settlement. 

IT. Pind the amount of each payment from the time it was made 
to the time of settlement. 

m. Subtract the sum of the amounts of the payments from the 
arnount of the principal; the remainder will be the sum due, 
_NoTE. — This rule is in quite oztensiye use amoni^ tiv«ccSIdi«xl\a& wql\0^«c%« 

27 
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Ji40« Id New Hampshire interest is allowed on the annual 
interest if not paid when due, in the nature of damages for its 
detention ; and if payments are made he/ore one year's interest 
has accrued, interest must be allowed on such payments for the 
balance of the year. Hence the following 

Nkw Hampshire Rule. 

I. Find the amount of the prmcipal for one year^ and deduct 
from it the amouTit of each payment of that year^ from the time 
it wiu made up to the end of the year ; the remainder will he a 
new principal^ with which proceed as before, 

II. J[f the settlement occur less than a year from the Icut annual 
term of interest^ make the last term^f interest a part of a year, 
accordingly. 

EXAMPLES YOa PRACTICE. 



WOOO. Nbw Haven, Conn,, Feb. 1, 1856. 

1. Two years sfler date, for yalue received, I promise to pay to 
Peck & Bliss, or order, one thousand dollars with interest. 

John Cornwall. 
Indorsed as follows : April 1, 1857, $80 j Aug. 1, 1857, »30 ; 
Oct 1, 1868, $10 ; Dec.l, 1858, $600 ; May 1, 1859, $200. How 
much was due Oct. 1, 1859 J Ans. $266.38. 

*2000. Burlington, Vt., May 10, 1858. 

2. For value received, I promise to pay David Camp, or order, 
two thousand dollars, on demand, with interest annually. 

KicHARD Thomas. 
On this note were indorsed the following payments : March 10, 
1859, $800 ; May 10, 1860, $400 ; Sept. 10, 1861, $300. How 
much was due Jan. 10, 1863 ? 

3. How much would be djie on the above note, computing by 
the Connecticut rule ? Ans, $831.58. 

4. How much, computing by the New Hampshire rale ? By 
the United States rule ? 



. CN. H. rule, $833.21; 
(U.S. « $831.90. 
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SAYINQS BANK ACCOUNTS. 

«S47« Savings Banks are iDBtitutioDS intended to receive in 
trust or on deposit^ Btnall sums of money, generally the snrplas 
earnings of laborers, and to return the same at a moderate interest 
at a future time. 

•S48* It is the custom of all savings banks to add to each 
depositor's account, at the «nd of a certain fixed term, the interest 
due on his deposits according to some general regulation for allow- 
ing interest The interest term with some savings banks is 6 
months, with some 3 months, and with some 1 month. 

•S^O. A savings bank furnishes each depositor with a book, 
in which is recorded from time to time the sums deposited and 
the sums drawn out. The Dr. side of such an account shows the 
deposits, and the Cr. side the depositor's checks or drafts. In the 
settlement, interest is never allowed on any sum which has not 
been on deposit for a full interest term. Hence, to find the 
miount due on any depositor's account, we have the following 

BuLE. At the end of each term, add to the balance of the, 
account one tem^s interest on the smallest balance on deposit at any 
onetime during that term ^ the final balance thns obtained wUt be 

the sum duje. 

Notes. — I. It will be seen tbnt by this rule no interest is allowed for 
monej on 4ep06it during n partial ternii whether the period be the first or the 
last part of the term. 

2. An exception to this general rule occurs in the practice of some of the 
savings banks of New York city. In these, the interest term is 6 months, and 
the depositor is allowed not only the full term's interest on the smallest balance, 
biit a half term's interest on any deposit, or portion of a deposit made during 
the first 3 months of the term, and %wi drawn out during any tuhte^ueut part of 
the term, 

EXAMPLES FOR PRACTICE. 

1. What will be due April 20, 1860, on the following account, 
interest being allowed quarterly at 6 per cent per annum^ the 
terms commencing Jan. 1, April 1, July 1, and OQt. 1 ? 

Dr. Savings Bank in account with James Tai/lor. Or. 

1858, Jan. 12,.,. »75 1858, March 5,. »30 

" May 10, 150 << Au^. 16, 50 

.« Sept 1,.,.. 20 ^* Dei* 1,.-. 4^ 

1859, Feb. 16; 180 
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OPERATION. 

Deposit, Jan. 12, 1868, $75 

Draft, March 5, " 30 

Balance, Apr. 1, 1860, $45 

Deposit, May 10, 1858, 150 

Int. on $45, for 3 mo M 

Balance, July 1, 1860, $195.68 

Draft, Aug. 16, 1858, 50 

Least balance during tbe current term, $145.68 

Deposit, Sept. 1, 1858, 20.00 

Int. on $145.68, for 3 mo. 2.19 

Balance, Oct. 1, 1858, $167.87 

Draft, Deo. 1, 1858, 48 

Least balance during the current term,. 119.87 

Int. on $119.87, for 3 mo 1.80 

Balance, Jan. 1, 1860, $121.67 

Deposit, Feb. 16,1860, 130.00 

Int on $121.67, for 3 mo 1.83 

Bal. due after Apr. 1, 1860, $253.50 jitu. 

NoTB. — In the following examples the terms commepce with the jettr, or on 
Jan. 1. 

2. Allowing interest monthly at 6 ^ per annum, what sum 
will be due Sept. 1, 1860, on the book of a savings bank having 
the following entries ? 

Bcty Staie Savings Institution^ in aecotmt with Jane Ladd. 



Dr. 



Cr. 



1860. 










1860. 










Jan. 


8 


To cash, 


6 


75 


Jan. 


28 


By check, 


5 


00 


u 


8 


it « 


13 


45 


Feb. 


7 


«« M ' 


8 


48 


u 


20 


ti u 


7 


60 


March 


20 


M U 


10 


00 


Feb. 


20 


" check, 


16 


45 


April 


11 


W U 


12 


76 


k 


27 


** ca8h. 


8 


40 


June 


8 


U « 


8 


96 


March 


6 


« check, 


14 


65 


M 


12 


M U 


10 


48 


u 


29 


« cash, 


7 


98 


M 


20 


« dmft. 


17 


48 


April 


25 


t* .( 


3 


49 


Aug. 


17 


** check, 


5 


64 


May 


7 


« draft. 


26 


50 












« 


80 


u » 


45 


79 












July 


28 


" «i8h. 


15 


68 












Aug. 


8 


« check, 


18 


45 












M 


26 


*' cash, 


4 


50 













Am. $116.87. 
3. Interest at 7 %, allowed quarterly, how much was due April 
4, I860, on the following saviii^ bank account ? 
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Dr. 



Detroit Savings Institutionf in account with R, L. Selden, 



Cr. 



1869. 




Jan. 


1 


March 


12 


Jane 


20 


Aug. 


3 


1860. 




Jan. 


25 



To cash, 

(( u 

M 

it 

U 



«< 
U 







1S69. 




47 


60 


May 


12 


124 


36 


Oct. 


8 


130 


66 


Not. 


16 


68 


76 


Dee. 


28 


160 


80 




1 



By obeck, 



4. 

u 



M 
U 



1 


60 


86 


26 


78 


S6 


48 


12 60 







Ans. 9423.22. 

4. How much was due Jan. 1^ 1860, on the following account, 
allowing interest semi-annually, at 6 % per annum ? 

Irvings Savings Institution, in account with James Taylor, 

Dr. • Or. 



1858. 








June 


4 


To CMh, 


176 


Not. 


1 


« «« 


150 


1859. 








Feb. 


24 


** draft. 


200 


Sept 


10 


** check, 


66 



1858. 






Sept. 


14 


By check, 


1860. 






July 


25 


« u 


Deo. 


3 


(i M 



66 

120 
80 



5. Interest at 5 %, 
due, Jan. 1, 1860, on 
New York, having the 



Ans. $337.02. 

allowed according to Note 2, how much was 
the book of a savings bank in the city of 
following entries? 



Dr. 



Sixpenny Savings Bank, in account with WUliam Gallup, 



Cr. 



1868. 
Jan. 
' March 
Aug. 

1859. 
'June 
Nov. 



1 

17 

1 

11 
16 



To check, 

W it 

" cash, 

" draft, 
" cash, 







1858. 




36 


60 


Sept 


16 


26 


38 


1869. 




84 


72 


Jan. 


27 






March 


1 


60 


00 






40 


78 







By check. 



u 
tt 



u 
u 



18 
17 



16 

48 
60 



An9. «182.79. 



COMPOUND INTEKEST. 

, SSO* Compound Interest is interest on both principal and 
interest, when the interest is not paid when due. 

NoTB. — The simple interest may be added to the principal annually, hhvuU 
annually, or quarterly, as the parties may agree ; but the taking of cumpocnd 
interest is not legal. 

1 . What is the compound interest of $640 for 4 years* al 5 
per cent. ? 

27* 
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OPBBATION, 

$640 Prinoipal for 1st year, 

$340 X 1.05 «r $')7:^ « « 2d " 

$672 X 1.05 » $705.60 " « 3d " 

$705.60 X 1.05 - $740.88 " '< 4th « 

$740.88 X 1.05 == $777,924 Amount " 4 years, 

640. Given principal, 

$137,924 Compound interest. 
This illustration is sufficient to establish the following 
Rule. I^ Find the amount of the ffivefi principal at the given, 
rate for one year, and make it the prinnpal for the second year, 

II. Find the amount of this new principaJ, and muke it the 
principal for the third year, and so continue to do for the given 
number of years. 

III. Svhtroif^ the given principal from the last amount ; the re- 
mainder wHl be the compound interest. 

NoTM. — 1. When the interest u payable semUannqally or quarterly, find the 
amount of the given principal for the first interval, and make it the principnl 
fur the second interval, proceeding in all respects as when the interest is payable 
yearly. 

2. When the time eontains yeartt months, and days, find the amount for the 
years, upon which compute the interest for the months and days, and add it t<f 
the last amount, before subtracting. 

EXAMPLES FOR PRACTICE. 

1. What is the compound interest of $750 for 4 years at 6 per 
cent? Ans. $196,857. 

2. What will $250 amount to in 3 years at 7 per cent compound 
interest? Ans, $306.26. 

3. At 7 per cent, interest, compounded semi-annually, what 
debt will $1475.50 discharge in 2} years? Ans. $1752.43. 

4. Find the compound interest of $376 for 3 yr. B teo. 15 da., 
at 6 per cent, per annum. Atis. $90.84. 

tStSl* A more expeditious method of computing compound 
interest than the preceding is by the use of the compound interest 
tables on the following page. 
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TABLE, 

Showing the eunoutU of $1, or £1, cU 2}, 3, 3}, 4, 5, 6, 7, and 8 per 
cent, compound interestjfor any number of years from 1 to 40. 



Tear* 
1 


sHl"rrt. 


S percent. 


S^pcrct 


4 per cCBt 


6 per cent. 


C per caoL 


1.025000 


1.030000 


IXQSOOO 


LOttOOO 


1.050000 


1.060000 


2 


1^50625 


1.060900 


1071225 


lJ081dOO 


1.102600 


1.123600 


3 


1.076891 


1.092727 


1.108718 


1.124864 


1.157625 


1.191016 


4 


1.103813 


1.125509 


1.147523 


1.160859 


1.215506 


1.262477 


5 


1.131406 


1.160274 


1.187686 


1.210658 


1.276882 


1.888226 


6 


1.159693 


1.194052 


1.229255 


1.265319 


1.840006 


1.418610 


7 


1.188686 


1.229874 


1.272279 


1.815982 


1.407100 


1.603630 


8 


1.218403 


1.266770 


1^16809 


1.368569 


1.477455 


1.598848 


9 


1.248863 


1.304773 


1.362897 


1.423312 


1.561328 


1.680479 


» 


1.280085 


1.343916 


1.410599 


1.480244 


1.628885 


1.790848 


11 


1.312087 


1.384234 


1.459970 


1.639454 


1.710389 


1^8299 


12 


1.344889 


1.425761 


1.511069 


1.001032 


1.795856 


2.012197 


13 


1.378&11 


1.468534 


1.568956 


1.665074 


1.885649 


2.182928 


14 


1.412974 


1.512590 


1.618605 


1.731676 


1.979932 


2.260004 


15 


1.448298 


1.557967 


1.675340 


1.800944 


2.078928 


2.306668 


16 


1.484506 


1.604706 


1.738986 


1.872981 


2.182875 


2.640362 


17 


1.521618 


1.652848 


1.794676 


1.947901 


2.292018 


2.602773 


18 


1.559659 


1.702433 


1.857489 


2i)25817 


2.406619 


2.854339 


19 


1.593650 


1.753506 


1.922501 


2.106849 


2.526950 


8.025600 


20 


1.688616 


1.806U1 


1J89789 


2.191123 


2.668206 


8.207186 


21 


1.679582 


1.860295 


2.060431 


2.278768 


2.785063 


3.399564 


22 


1.721571 


1.916103 


2.131512 


2.369919 


2.025261 


3.603537 


23 


1.764611 


1.073587 


2.206114 


2.464716 


3.071524 


3.819750 


24 


1.808726 


2.032794 


2.283328 


2.568804 


8.225100 


4.048935 


25 


1.853944 


2.093778 


2.363245 


2.665836 


3.386355 


4.291871 


26 


1.900293 


2.156591 


2.445959 


2.772470 


3.555673 


4.549383 


27 


1.947800 


2.221289 


2.531567 


2.883369 


3.733456 


4.822346 


28 


1.906495 


2.287928 


2.620172 


2.998703 


8,02Q120 


6.111687 


29 


2.046407 


2.356566 


2.711878 


8.118651 


4.116130 


5.418388 


30 


2.097568 


2.427262 


2.806794 


3.243398 


4.321042 


5.748491 


31 


2.150007 


2.500080 


2.905031 


8.873183 


4.538040 


6.088101 


32 


1 2.203757 


2.575083 


3.006708 


3.508059 


4.764942 


6.463387 


33 


2.258851 


2.652336 


aill942 


3.648381 


6.003189 


6.840590 


34 


2.315322 


2.731905 


3.220860 


3.794316 


5.253348 


7.251025 


35 


2.373205 


2.813862 


3.333590 


3.946089 


5.516015 


7.681087 


36 


2.432535 


2.898278 


a450266 


4.103938 


6.791816 


8.147262 


87 


2.493349 


2.985227 


3.57 1Q25 


4.268090 


6X)81407 


8.636087 


38 


2.555682 


8.074783 


3.696011 


4.438813 


6.385477 


9.154252 


89 


2.619574 


3.167027 


3.825872 


4.616366 


6.704761 


9.703508 


40 


2.685064 


3.262038 


3.959260 


4.801021 


7.039989 


10.285718 



7 per teat. 



L070000 
1.144000 
1.825043 
1^10706 
1.402662 

1J0078O 
1.606782 
1.716186 
1488460 
1.067161 

2.104852 
2.262102 
8.400846 
2.578634 
2.769032 

2.052164 
3.158816 
8.379932 
8.616528 
&8e9685 

4.140562 
4.430402 
4.740530 
6.072367 
6.427483 

5.807353 
6.213868 
6.648838 
7.114257 
7.612255 

8.146113 
8.716271 
9.326340 
9J)78114 
10.676582 

11.428942 
12.223618 
13.079271 
13.994820 
14.9744^ 



8 per ceat 

1.080000 
1.166400 
1.269712 
1.860489 
1.469828 

1.686674 
1.713824 
1J60030 

ijweooo 

2.168926 

2.331630 
2.618170 
2.7106SM 
2.937194 
8.172109 

8.425943 
8.700018 
8J)96020 
4.315701 
4.660067 

6J0338S4 
6.436640 
5.871464 
6.341181 
6.848476 

7.396368 
7.988062 
8.627106 
9.317275 
10.062657 

10.867669 
11.737083 
12.676050 
13.690134 
14.785344 

15.068172 

17.245620 
18.625276 
20.115298 



ISO PBBOSNTAei. 

SZAMPLK8 FOB PRACTICE. 

1. What is the amount of $300 for 4 years at 6 per cent, eom- 
poand interest, payable semi-annually ? 

orsaATioN. Analtsis. The amount of $1 at 6 per cent, 

$1.26677 compound interest payable semi-annuaUy, is 

300 the same as the amount of $1 at 3 per cent., 

looQQQiQA compound interest payable annually. Wq 

therefore take, from ihe table, the amount of 
$1 for 8 years at 3 per cent, and multiply this amount by the giTen 
principal. 

2. What is the amount of $536.75 for 12 yr. at 8 per cent, com- 
pound interest? Ans, $1351.63, 

8. What sum placed at simple interest for 2 yr. 9 mo. 12 da, 
at 7 per cent., will amount to the same as $1275, placed at com- 
pound interest for the same time and at the same rate, payable 
semi-annually? Ans. $1292.51 — . 

4. At 8 per cent, interest compounded quarterly, how much 
will $1840 amount to in 1 yr. 10 mo. 20 da. ? Ans. $2137.06, 

6. A father at his death left $15000 for the benefit of his only 
son, who was 12 yr. 7 mo. 12 da. old when the money was de- 
posited; the same was to be paid to him when he should be 21 
years of age, together with 7 per cent, interest compounded semi- 
annually. How much was the amount paid him ? 

6. What sum of money will amount to $2902.263 in 20 years, 
at 7 % compound interest ? Atu. $750. 

PROBLEMS IN INTEREST. 
PROBLEM I. 

SS3. Given, the time, rate per cent., and interest, to 
find the principal. 

1. y/hat sum of money will gain $87.42 in 4 years, at 6 per 
cent. ? 

OPERATION. Analysis. Since $.24 

$.24, interest of $1 for 4 years. '^ *^® interest of $1 for 4 
$87.42 -f- .24 « $364.25, Ans. y«««re at 6 per cent., $87.42 

must be the interest of as 
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« 

tetany dollars, for the same time and at the same rate, as $.24 is oon-* 
tained times in $87.42. * Dividing, we obtain $364.25, the required 
principal. Hence the 

EuLE. Divide the given interest hy the interest of |1 for the 
given time at the given rate, 

EXAMPLES FOR PRACTICE. 

1. What sam of money, invested at 6} per cent., will produce 
»279.826 in 1 yr. 6 mo.? Ans. $2870. 

2. What sum will produce $63.75 interest in 6 mp. 24 da. at 
7} per cent.? 

3. What sum will produce $12} interest in 10 days at 10 per 
cent. ? Ans. $4500. 

4. What sum must be invested in real estate paying 12 J per 
cent, profit in rents, to give an income of $3125 ? 

5. What is the value of a house and lot that pays a profit of 9} 
per cent, by renting it at $30 per month ? 

6. What sum of money, put at interest 6 yr. 5 mo. 11 da.^ at 
7 per cent., will gain $3159.14? Ans. $7000. 

7. What sum of money will preduce $69.67 in 2 yr. 9 ma at 
6 ^0 compound interest ? Ans, $400. 

8. What principal at 6 % compound interest will produce 
$124.1624 in 1 yr. 6 mo. 15 da. ? Ans, $1314.583. 

PROBLEM JI. 

SS9. Given, the time, rate per cent., and amonnt, to 
find the principal. 

1. What sum of money in 2 years 6 months, at 7 per cent., 
will amount to $136,535 ? 

OPERATION. Analysis. Since 

$1,175, amount of $1 for 2 yr. 6 md. *1-175 istheamount 

$136,535 H- 1.175 = $116.20, Ans, ^^ *^/^' ^ years 6 

months, at 7 per 

cent., $136,535 must be the amount of as many dollars, for the same 

time and at the same rate, as $1,175 is contained times in $136,535. 

Bividing, we obtain $116.20, the required principal. H«w5A^Jafc 



S2fi PSKCBSTAOS. 

RuLS. Divide the givtn amovni h^ the amount of 91 for Ai 
given time at the given rate, 

SXAMPLE8 FOR PRACTICE. 

1 . Whttt principal in 2 yr. 3 mo. 10 da., at 5 per cent., will 
amount to $1893 61^ f Ans, $1700. 

2. A note which had run 3 yr. 5 mo. 12 da. amounted to 
$081,448, at 6 per cent. ; how ntuch was the face of the note 1 

3. What 8um put at interest at 3} per cent., for 10 yr. 2 mo., 
will amount to $15660? 

4. What is the interest of that sum for 2 yr. 8 mo. 29 da., at 7 
per cent., which at the same time and rate, will amount to 
$1668.97? Ans. $253,057+. 

5. What is the interest of that sum for 243 days at 8 per cent., 
which at the same time and rate, will amount to $11119.70 ? 

6. What principal in 4 years at 6 per cent, compound interest, 
will amount to $8644.62 ? Am. $6847.34. 

7. What sum put at compound interest will amount to $26772.96, 
in 10 yr. 5 mo., at 6 per cent. ? 

Ans. $14585.24 

PROBLEM in. 

tStMU Given, the principal, time, and interest, to find 
the rate per cent. 

1. I received $315 for 3 years' interest on- a mortgage of 
$1500 ; what was the ^te, per cent. ? _ . 

OPERATION. Analysis. Since 

$•15.00 ^4^ is the interest on 

3 the mortgage for 3 

"cTTan • X r o i 1 ^ J^ViX^ at 1 per cent., 

$45.00, mt. for 3 yr. at 1 %. '^^^ ^^^^ ^ ^^ .^^ 

$315 -s- $45 OB 7 %, AnB^ terest on the mortgage 

for the same time, at 
us many times 1 per cent, as $45 is contained times in $315. Divid- 
ing, and we obtain 7, the required rate per cent. Hence the, 

EuLE. Diinde the given interest hy the interest on theprinc^Md 
for the given time at 1 per cent. 
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EXAMPLES FOR PRACTICE. 

1. If I loan $750 at simple interest, and at the end of 1 jr. 8 
mo. receive $796.87}, what is the rate per cent f Ans. 5. 

2 If I pay $10.58 for the use of $1700, 28 days, what is the 
rate of interest? Ans. .8 per cent. 

3. Borrowed $600, and at the end of 9 yr. 6 mo. returned 
$856.50 ; what was the rate per cent. ? 

4. A man invests $7266.28, which gives him an annual income 
of $744,787; what rate of interest does he receive? 

5. If C huys stock at 80 per cent, discount, and cvery*6 months 
receives a dividend of 4 per cent, what annual rate of interest 
does he receive ? Ans. ll| per cent 

' 6. At what rate per annum of simple interest will any suni of 
money double itself in 4, 6, 8, and 10 years, respectively f 

7. At what rate per annum of simple interest will any sum 
triple itself in 2, 5, 7, 12, and 20 years, respectively? 

8. A house that rents for $760.50 per annum, cost $7800 : what 
^ does it pay on the investment? Ans. 9t per cent. 

9. I invest $85680 in a business that pays me a profit of $223 a 
month ; what annual rate of interest do I receive ? Ans. 7i <fo» 

PROBLEM IV. 

55S. Given, the principal, interest, and rate, tx) find 

the timf^. 

1. In what time will $924 gain $151,586, at 6 percent.?- 

^n...«,^.T Analysis. Since 

OPEBATION. . 

*924 $55.44 is the interest 

06 of $924 for 1 year at 

85-Hr4;int.of?924forlyr.at6^. Ir^b^^e^S 
$151.536 -5- $55.44 =« 2.73 of the same sum, at 

2.73 yr. = 2 yr. 8 mo. 24 da., Ans. the same rate per 

cent, for as many 
years as $55.44 is contained times in $151.536/ which is 2.73 times. 
Reducing the mixed decimal to its equivalent compound number, and 
we have 2 years 8 months 24 days, the required, tltaa* ^^wsfe ''Jofii 
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Bulk. Dimde the given interest hy the interest on the princ^xd 
far 1 year; the quotient will be the required time in years and 
decimah, 

EXAMPLES FOa PRACTICE. 

1. la what time will $273.51 amoant to $312,864, at 7 per 
cent. ? Ans. 2 yr. 20 da. 

2. How long must 9650.82 be on interest to amount to $761.44, 
at 5 per cent. ? Ans. 3 yr. 4 mo. 24 da. 

3. How long will it take any sum of money to double itself by 
simple interest at 3, 4}, 6, 7, and 10 per eent. ? How long to 
quadruple itself? ^^ ( To double itself at 3 %, 33i yr. 

^' I To quadruple itself at 3 %. 100 yr. 

4. In what time will $9750 produce $780 interest, at 2 per 
eent. a month ? 

5. In what time will $1000 draw $1171.353 at 6 per cent, com- 
pound interest f 

Analysis. $1171.353-M000=$1.171353, the amount of $1 for the 
required time. From the table, $1, in 2 years, will amount to $1.1236 ; 
hence $1.171353— $1.1236=$.047753, the interest which must accrue 
on $1.1236 for the fraction of a year; and $1.1236 X .06 = $.067416 ; 
$.047753 -T- $.067416 = .7083 yr. = 8 mo. 15 da. 

Ana, 2 yr. 8 mo. 15 da. 

6. In what time will $338 amount to $376.76 at 5 per cent 
compound interest, payable semi-annually ? 

7. In what time will any sum double itself at 6 ^ compound 
interest ? At 7 ^ ? Ans, to last, 10 yr. 2 mo. 26 da. 



DISCOUNT. 

tSSO* Discount is an abatement pr allowance made fos the 
payment of a debt before it is due 

tS«S7. The Present Worth of a debt, payable at a future time 
without interest, is such a sum as, being put at legal interest, will 
amount to the given debt when it becomes due. 

1. What is the present worth and what the discount of $642.12 
to be paid 4 yr. d mo. 27 da. hence, money being worth 7 per 
eent f 



DISCOUNT. 825 

0PX1IATI0N. Analysis. Since $1 is the 

»1.33775, Amount of $1. present worth of $1.33775 

$642.12 -f- 1.33775 « $480 for the given time at the 

$642.12^ given sum. given rate of interest, the 

480. present worth. present worth of $642.12 



$162.12, discount. ™^»* ^ ^ ™*°y ^^^^*" ^ 

$1.33775 is contained times 

in $642.12. Dividing, and we obtain $480 for tiie present worth, and 
subtracting this sum from the given sum, we have $162.12, the dis- 
count. Hence the following 

KuLE. I Divide the given $uin or debt fty the amouiU of $1 
/or the given rate and time; the quotient toill he the present worth 
of the debt. 

II. Subtract the present worth from the given sum or debt; the 
femainder wiU be the discount, 

KoTBS. — 1. The terms pretent worth, tUseoumt, rnnd dtht, are equivalent to 
principal^ interest^ and amount. Hence, when the time, rate per cent., and 
amount are given, the principal mny be found by Prob. II, (m8) ; and the 
interest by subtracting the principal from the amount 

2. When payments are to be made at different times without interest, find the 
present worth of each payment separately. Their sum will be the present worth 
of the several payments, and this sum subtracted from the sum of the several 
payments will leave the total discount. 

EXAMPLES FOR PRACTICE. 

1. What is the present worth of a debt of $385.81j^, to be paid 
in 5 mo. 15 da., at 6 ^ ? Ans. $375. 

2. How much should be discounted for the present payment of 
a note for $429,986, due in 1 yr. 6 mo. 1 da., money being worth 
5i % ? Afis. $32,826. 

3. Bought a farm for $2964.12 ready money, and sold it again 
for $3665.20, payable in 1 yr. 6 mo. How much would be gained 
in ready mon^y, discounting at the rate of 8 % ? 

4. A man bought a flouring mill for $25000 cash, or for $12000 
payable in 6 mo. and $15000 payable in 1 yr. 3 mo. He accepted 
the latter offer ; did he gain or lose, and how much, money being 
worth to him 10 per cent. ? Ans, Gained $238.10. 

5. B bought a house and lot April 1, 1860, for which he was 
to -pay $1470 on the fourth day of the follomii^ ^c^\Kis!^i^x,'S!Ci^ 

28 
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$2816.80 Jan 1, 1861. If he could get a discdunt of 10 per 
cent, for present payment, how much would he gain by borrowing 
the snm at 7 per cent., and how nineh mnst he borrow? 

6. What is the difference between the interest and the discount 
of $576, due 1 yr. 4 mo. hence, at 6 per cent. ? 

7. A merchant holds two notes against a customer, one for 
$243.16, due May 6, 1861, and the other for $178.64, due Sept. 
25, 1861 ; how much ready money would cancel both the notes 
Oct. 11, 1860, discounting at the rate of 7 ^{^ ? Am, $401.29—. 

8. A speculator bought 120 bales of cotton, each bale containing 
488 pounds, at 9 cents a pounds on a credit of 9 months for the 
amount. He inmiediately sold the cotton for $6441.60 cash, and 
paid the debt at 8 % discount ; how much did he gain ? 

9. Which is the more advantageous, to buy flour at $6.25 a 
barrel on 6 months, 6r at $6.50 a barrel on 9 months, money being 
worth 8 %? 

10. How much may be gained by hiring money at 5 % to pay 
a debt of $6400, due 8 months hence, allovring the present w<»ih 
of this debt to be reckoned by deducting 5 % per annum dis- 
count? Am, $7.11^. 

BANEIN0. 

S88» A Bank is a corporation chartered by law for tl^e pur- 
pose of rc^ceiving and loaning money, and furnishing a paper 
circulation. 

SS9. A Promissory Note is a.w^ritten or printed engagement 
to pay a certain sum either on demand or at a specified time. 

tiOO. Bank Notes, or Bank Bills, are the notes made and 
issued by banks to circulate as money.. They are payable in specie 
at the banks. 

Note. — A bank which issues potes to cifrculate as money is ealled a bank n/ 
ianne; one which lends money, a bank of dinronnt ; nnd one which takes chnrpe 
of money belonging to other parties, a bank of deposit. Some banks perfttrm 
two and some nil these duties. 

SOI* The Maker or Drawer of a note is the person by whom 
the note is signed ; 

Stf3. The Payee is the person to whose order the note is made 
payable; and 
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SOM. The Holier is the owner. 

aA4 A Negotiable Koto is one which may be bought and 
Bold^ or negotiated. It is made payable to the bearer or to the 
prder of the payee. 

SBSm Indorsing a note by a payee or holder is the act of 
writing his name on its back. 

NoTM.^-*!. If ft iioi« iff payable to th« bearer, it may be ne^ttated witbout 

indorsement. 

2. An indorsement roakes the indorser liable for the payment of a note, if the 
maker fails to pay it when it is due. 

3. A note should contain the words " value received/' and the sum for which 
it is given should be written out in words. 

ff88« The Face of a note is the snm made payable by the 
note. 

SOT* Bays of Grace are the three days usually allowed by 
law for the payment of a note after the expiration of the time 
specified in the note. 

jl68« The Maturity of a note is the expiration of \he days 
of grace; a note is due at maturity. 

KoTB. — ^No grace is allowed on notes payable " on demand/' without grace. 
In some Stiites no grace is allowed on notes, and their maturity is the expira- 
tion of ^e time mentioned in them. 

Jl69* Notes may contain a promise of interest, which will 
be reckoned! from the date of the note, unless some other time be 
specified. 

NoTR. — A note is on interest from the day it is due, even though no mention 
be mude of interest in the note. 

S70. A Nota^, or Votary-Pnblio, is an officer authorized 
by law to attest d6cumenlB 0i ^itfngs of any kind to make them 
authentie. 

971* A Protest is a formal declaration in writing, made by a 
Notary-Public, at the request of the holder of a note, notifying 
the maker and the mdorsers of its non-payment. 

IToTBS. — 1. The failure to protest a note on the third day of grace releases the 
in dorsere from ail obligation to pay it. 

;2, If the third day of grace or the maturity of a note occurs on Sunday or a 
holiday, it must be paid on the day previous. 

STflm Bank Discount is an allowance made to a bank for the 
payment of a note before it becomes due. 
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Jl73« The Proceeds of a note is the snm received for it when 
discounted, aod is equal to the face of the note less the disc^nnt. 

S74* The transaction of horrowing money at hanks is con« 
ducted in accordance with the following custom : The borrower 
presents a note^ either made or indorsed by himself, payable at a 
specified time, and receives for it a sum equal to the face ; ku 
the interest for Uie time the note has to run. The amount thus 
withheld by the bank is in consideration of advancing money on 
the note prior to its maturity. 

K0TB8. — 1. A note for dtBcount at bank mast ht mode payable to the order 
of some person, by whom it must be indorsed. 

2. The barineu of buying or diseoanting notes it ohieiy carried on by banks 
and brokers. 

•I7ti« The law of custom at banks makes the bank discount 

of a note equal to the simple interest at the legal rate^ for the 

time specified in the note. As the bank always takes the interest 

at the time of discounting a note^ bank discount is equal to simple 

interest paid in advance. Thus, the true discount of a note for 

1(153, which matures in 4 months at 6 %, is S153 — *ff§^ = 

13.00, and the bank discount is 9153 x .02 == 93.06. Since the 

interest of $3, the true discount, for 4 months is $3 x .02 as 9.06, 

we observe that the bank discount of any snm for a givea lime is 

greater than true discount, by the interest on the tme discount 

for the same time. 
NoTB. >- Many banks take only trae discount 

CASE I. 

ti76. Given, the face of a note, to find the discount 
and the proceeds. 

Rule. I. Compute the interest on the face of the note for three 
day% more than the specified time; the result toiU be the discotmt, 

II. Svhtract the discount from the face of the note; the re- 
mainder vnU he the proceeds. 

NoTKs.^-1. When a note is on intereatf payable at a fatnre spedfied time, the 
amount is the face of the note, or the sum made payable, andmnst be made the 
basis of discount. 

2. To indicate the maturity of a note or draft, a vertical line ( | ) is used, with 
the day at which the note is nominally due on the left, and the date of maturity 
on the right; thus, Jan. "^ I .q* 



- BAKKIV0. 829 

XXAMPLS8 TOB PBAOTIOB. 

1. What is the hank discount, and what are the proceeds of a 
note for $1487 due in 30 days at 6 per cent. ? 

Am, Discount, J8.17; Proceeds, $1478.83. 

2. What are the proceeds of a note for $884.50 at 90 days, if 
discounted at the New York Bank ? 

8. Wishing to horrow $1000 of a Southern bank that is dis- 
counting paper at 8 per cent., I give my note for 9975, payable 
in 60 days ; how much more will make up the required amount ? 

4. A man sold his farm containing 195 A. 2 R. 25 P. for $27.50 
an acre, and took a note payable in 4 mo. 15 da. at 7 % interest. 
Wishing the money for immediate use, he got the note discounted 
at a bank ; how much did he receive f Arts. $5236.169. 

5. Find the day of maturity, the term of discount, and the pro- 
ceeds of the following notes: 

■ ■■■■< I ■ ■ ■ 

$1962^. Detroit, July 26, 1860. 

Four months after date I promise to pay to the order of Jamei 
Gillis one thousand nine hundred sixty-two and ^jf dollars at the 
Exchange Bank, for value received. John Dkmarkst. 

Discounted Aug. 26, at 7%. 

Ans. Due Nov. ^ ^ | 299 term of discount 95 days ; proceeds, 
$1926.21. 

$1066//^ . Baltimore, April 19, 1859. 

6. Ninety days after date we promise to pay to the order of 
King & Dodge one thousand sixty-six and /^^^ dollars at the Citi- 
zens' Bank, for value received. Case & Sons. 

Discounted May 8, at 6 ^. 

Ans. Due July ' » | , , 3 term of discount, 74 da. ; proceeds, 
$1053.59. 



$784^. Mobile, June 20, 1861. 

7. Two months after date for value received I promise to pay 
George Thatcher or order seven hundred eighty-four and -^^j^ dol- 
lars at the Traders' Bank. Wm. Hamilton. 

Discounted July 5, at 8 %. 
28* 
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$1845 /^Og- Chicago, Jan. 31, 1862. 

8. One month after date "we jointly and severally agree to pay 
to W. H. Willis, or order, one thousand eight hundred forty-five 
and f^jf dollars at the Marine Bank. 

Payson & Williams. 

Discounted Jan. 81, at 2 ^ a month. 

Aru. Due Feb. 28 | March 3 ; term of discount, 31 da. ; pro- 
ceeds, $1807.86. 

9, What is the difference between the true and the bank dis- 
count of $950, for 3 months at 7 per cent. ? Ans. $.29. 

10. What is the difference between the true and the bank dis- 
count of $1375.50, for 60 days at 6 per cent. ? 

CASE II. 

S77* Given, the proceeds of a note, to find the face. 

1. For what sum must I draw my note at 4 months, interest 
■6 %, that the proceeds when discounted in bank shall be $750 ? 

OPBKATION. . Analysis. We 

$1.0000 first obtain the pro- 

.0205, disc*t on $1 for 4 mo. 3 da. ceeds of $1 by the 

$ .9795, proceeds of $1. ^J^^l *^?' '''''''' 

$750 -^ .9795 = $765,696, Ans. *-^^^^ ^l *^i^ P'^ 

ceeds of $1, $750 is 

the proceeds of as many dollars as $.9795 is contained tinges in $750. 

Dividing, we obtain the required result. Hence the 

KuLE. Divide the proceeds hi/ the proceeds of $1 /or the time 
and rate mentioned; the quotient will he thefo/ce of the note, 

EXAMPLES FOR PRACTICE. 

1. What is the face of a note at 60 days, the proceeds of which, 
when discounted at bank at 6 ^, are $1275? Ans. $1288.53. 

2. If a merchant wishes to draw $5000 at bank, for what sum 
must he give his note at 90 days, discounting at 6 per cent. ? 

Ans, $5078.72. 

3. The avails of a note having 3 months to run, discounted at 
a bank at 7 ^oy were $276.84; what was the face of the note ? 
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4. James T. Fisher bnys a bill of mercbandise in New York at 
cash price, to the amount of $1486.90, and gives in payment his 
note at 4 months at 7 J % ; what must be the fiice of the note ? 

5. Find the face of a 6 mo. note, the proceeds of which, dis* 
counted at 2 % a month, are 9496. Ann, $564.92. 

6. For what sum must a note be drawn at 30 days, to net 
$1200 when discounted at 5 % ? 

7. Owing a man $575, I give him a 60 day note ; what should 
be the face of the note, to pay him the exact debt, if discounted 
atl^ % a month? Ans, $593.70. 

8. What must be the face of a note which, when discounted at 
a broker's for 110 days at 1 ^ a month; shall give as its proceeds 
$187.50? 

CASE in. 

078. Given, the rate of bank discount,, to find the 
con'esponding rate of interest. 

1. A broker discounts 30 day notes at 1^ ^ a month; what 
rate of interest does his money earn him ? 

OPERATION. Analysis. If we assume 

30 day notes = 33 days' time. ^100 as the face of the 

$100, base. note, the disoount for 33 

1.65, discount for 33 days. days at 1} per cent, will 

$98.35, proceeds. ^« *1-^^ *°d ^^ proceeds 

$1.65^.090154J«^18V»/5\%,^n«. ^^S-^^- .^e then ha.ve 

$98.35 principal, $1.65 in- 
terest, and 33 days time, to find the rate per cent, per annum, which 
we do by (649). Hence the 

Rule. I. Find, the discount, and the proceeds of $1 or $100 
/or the time the note has to run. 

II.. Divide the discount. bi/ the interest of the proceeds at 1 per 
cent, for the sa^e time, , 

EXAMPLES FOR PRACTICE. 

I. What rate of interest is paid, when a note payable in 30 
days is discounted at 6 per cent, i A»a. ^^^ ^<i- 
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2. A note payable in 2 months is discounted at 2 % a month ; 
what rate of interest is paid ? Ans. 25-^^^^ %. 

8. When a note payable in 90 days is discounted at 1 ^ ^ a 
month, what rate of interest is paid f Am. 18yf {-4^ %. 

4. What rate of interest corresponds to 5, 6^ 7, 10^ 12 ^ dis- 
eonnt on a note running 10 months without grace f 

5. What rate of interest does a man pay who has a 60 diy 
note discounted at |, 1; 2, 2^, 3 % a month? 

CASK IV. 

STO. Given, the rate of interest, to find the conech 
ponding rate of bank discount. 

1 A broker buys 60 day notes at such a discount that his 
money earns him 2 ^ a month ; what b his rate ^ of discount !* 

OPERATION. Analysis. If we assume 

60 da. + 3 da. « 63 da. ♦l^ « *l^e proceeds ^ a 

$1 00 base. ^ote, the interest for 63 days 

4.20^ interest for 63 da. at 24 per cent, will be $4,20, 

JJ1U4.20, amount " " ^^ *^® ^^^^'^^ °^ ^^^ ^^ 

$4.20 -^. .18235 =- 23^^^^ %, Ans. the note will be $104.20. We 

then have $104.20 the prin- 
cipal, $4.20 the interest, and 63 days the time, to find the rate per 
cent., which we do by (549) as in the last case. Hence the 

B.ULE. I. Find the interest and the amount o/$l or 9100 /or 
the time the note has to run, 

II. Divide the interest hy the interest on the amount at 1 per 
cent. /or the same time, 

EXAMPLES FOR PRACTICE. 

1. What rates of bank discount on 30 day notes correspond to 
6, 6, 7, 10 per cent, interest ? 

2. At what rate should a 3 months' note be discounted to pro- 
duce 8 % interest? • Ans. Y|f|? %. 

3. At what rates should 60 day notes be discounted to pay to a 
broker 1, li, 2, 2i % a month ? 

4. At what rate must a note payable 18 months hence, without 
grace^ be discounted to produce 7 % interests Ans, ^f^ %. 



BXCHANGB. g33 

EXCHANGE. 

SSO. Bzchange is a method of remitting money from one 
place to another, or of making payments by written orders. 

SSI* A Bill of Exchange is a written request or order upon 
one person to pay a certain sum to another person^ or to his order, 
at a specified time. 

SS9» A Sight Draft or Bill is one requiring payment to be 
made '* at sight/' which means, at the time of its presentation to 
the person ordered to pay. In other bills, the time specified is 
usually a certain number of days '< after sight." 

There are always three parties to a transaction in exchange, and 
usually four : 

983. The Drawer or Maker Is the person who signs the 
order or bill; 

984. The Drawee b the person to whom the order is ad- 
dressed ; 

SSS* The Payee is the person to whom the money is ordered 
to be paid ; and 

S86« The Buyer or Bemitter is the person who purchases 
the bill. He may be himself thQj>ayee, or the bill may be drawn 
in favor of any other person. 

S97» The Indorsement of a bill is the writing upon its back, 
by which the payee relinquishes his title, and transfers the pay- 
ment to another. The payee may indorse in blank by writing his 
iiame only, which makes the bill payable to the bearer, and con- 
sequently transferable like a bank note ; or he may accompany his 
signature by a special order to pay to another person, who in his 
turn may transfer the title in like manner. Inchrsers become sep- 
arately responsible for the amount of the bill, in ease the drawee 
fiftils to make payment. A bill made payable to the bearer is 
transferable without indorsement. 

S88« The Acceptance of a bill is the promise which the 
drawee makes when the bill is presented to him to pay it at ma- 
turity; this obligation is usually acknowledged by writing the 
word '^Accepted/' with his signature, across the face of the bilL 
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NoT<s. — 1. In this country, iind in Great BriUtn, three rfoy« of grate are al- 
lowed for the pnjiuent uf a bill <»f exchange, after the time specified has expired. 
In regard to grneo on %{yhi bUhp however, custom is variable j in New York. 
Pennsylvania, Virginia, and some other States, no graee is allowed on sighthiUg, 

2. When a bill is protested for non-acceptance, the drawer is obligated to paj^ 
it immediately, eren though the specified time has not expired. 

Exchange is of two kinds — Domestic and Foreign. 
SSO. Domestic or Inland Exchange relates to remittances 
made between different places of the same country. 

NoTS. — An Inland Bill of Exchange is commonly called a Draft. 

SOO, Foreign Exchange relates to remittances made between 
different countries. 

S9t, A Set of Exchange consists of three copies of the same 
bill, made in foreign exchanges, and sent by different conveyances 
to provide against miscarriage ; when one has been paid^ the others 
are void. 

S03* The Face of a bill of exchange i^ the s^m ordejred to 
be paid ; it is usually expressed in the currency of the place oi^ 
which the draft is made. 

SOS. The Par of Exchange is the estimated value of the 
coins of one country as compared with those of another, and is 
either intrinsic or commercial, 

ti04. The Intrinsic Par of Exchange is the comparative 
value of the coins of different countries, as determined by their 
weight and purity. 

SOS. The Commercial Par of Exchange is the comparative 

value of the coins of different countries^ a^ determined by theiir 

nominal or market price. 

Note. —The intrinsic p»ar is always the same while the cpi^a mmup an- 
changed ; but the commercial par, being determined by commercial usage, la 
fluctnating. 

SOO. The Conne of Szchange is the current price paid in 
one place for bills of exchange on another place. This price 
varies, according to the relative conditions of trade and commereial 
credit at the two places between which exchange is made. Thus, 
if Boston is largely indebted to Paris, bills of exchange on Paris 
will bear a high price in Boston. 

When the course of exchange between two places, is tm&vor- 
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able to drawing or remitting, the disadvantage is Bometimes 
avoided, by means of a circuitous exchange on intermediate places 
between which the course is favorable. 

DIRECT EXCUANQE. 

S97» Direct Exchange is confined to the two places between 
which the money is to be remitted. 

S9S» There are always two methods of transmitting money 
between two places. Thus, if A is to receive money from B, 

1st A may draw on B, and sell the drafl; 

2d. B may remit a draft, made in favor of A. 

Note. — One person is Mid to drato oh another person, when he is the maker 
of a draft addressed to that person, 

CASE I. 

S99. To compute domestic exchange. 

The course of exchange for inland bills, or drafts, is always ex- 
pressed by the rate of premium or discount. Drafts on time, 
however, are subject to hank discount, like notes of hand, for the 
term of credit given. Hence, their cost is affected by both the 
course of exchange and the discount for time, 

1. What will be the cost of the following draft, exchange on 
Boston being in Pittsburgh at 2i % premium ? 

♦600 . Pittsburgh, June 12, 1860. 

Sixty days after sight, pay to William Barnard, or order, six 
hundred dollars, value received, and charge the same to our 
account. 

To the Suffolk Bank, Boston. Thomas Baueb & Co. 

OPERATION. 

$1 -4. J.0225 = $1.0225, course of exchange. 

.0105 , bank discount of $1, (63 da.) 

81.012, cost of exchange for tl. 
«600 X 1.012 = $607.20, Ans. 

Analysis. From $1.0225, the course of exchange, we subtract 
$.0102^ the bank discount of $1 for the specified time, and obtain 
$1,015, the costof exchange for $1 ; then $600 X 1.012 = $607.20, the 
cost of exchange for $600. 
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*2, A commiwion merchant in Detroit wishes to remit to his 
employer in St Louis, 9512.36 by draft at 60 days; what is the 
face of tlie draft which he can purchase with this sum, exchange 
being at 1 i ^ discount ? 

OPERATION. 

$1 — S.015 sss 9.985, course of exchange. 

.01225, discount of 91. 

9.97275, cost of exchange for 91. 
9512.36 -^ .97275 « 9532.18+, Ans. 

Analysis. From $.985, the course of exchange, we substract 
$.01225, the bank discount of $1 for the specified time, at the legal 
rate in Detroit, and obtain $.97275, the cost of exchange for $1 ; and 
the face of the draft that will cost $512.36, will be as many dollars as 
$.97275 is contained times in 512.36, which is 532.18 +, times. 
Hence we haTe the following 

Rule. I. To find the cost of a draft, the face being given. — - 
Multtpiy the /ace cf the draft hy ike cost of exchange /or $1. 

II. To find the face of a draft, tlie cost Doing given. —- - Divide 
the given cost by the cost of exchange /or 91. 

NoTB. — Th« oosfc of exchange for $1 may always be found, by subtractiof;' 
from the course of exchange the bank discount (at the legal rate where the draft 
is made), for the specified time. Foi $ight drafts, the sonrse of exchange is the 
cost of $1. 

EXAMPLES FOR PRACTICE. 

1. What must be paid in New York for a draft on Boston, at 
30 dajS; for 95400, exchange being at } ^ premium ? 

Ans, 95392.35. 

2. What is the cost of sight exchange on New Orleans, for 
93000, at Bi % discount? 

3. What must be paid in Philadelphia for a draft on St. Paul 
drawn at 90 days, for 9^800, the course of exchange being 
lOlt % ? Ans, 94791.60. 

4. A draft was purchased for 9550.62, exchange being at a 
premium of 3 J ^ ; what was the face? 

5. An agent in Syracuse, N. Y., having 91324.74 due his em- 
ployer, is instructed Uk remit the same by a draft drawn at 30 
days ; what will be the £ftce of the draft, exchange being at 1| ^ 
premium ? Ans. 91310.22 — . 
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6. My agent in Charleston, S. C, sells a house and lot for 
S7500, on commission of 1} ^, and remits to me the proceeds in 
a draft purchased at } % premium ; what sum do I receive from 
the sale of my property ? 

7. A man in Hartford, Conn., has 94800 due him in Baltimore; 
how much more will he realize by making a draft for this sum on 
Baltimore and selling it at } ^ discount, than by having a 'draft 
on Hartford remitted to him, purchased in Baltimore for this sum 
at } % premium? Ans. $11.73+. 

8. The Merchants' Bank of New York having declared a divid- 
end of 6i %, a stockholder in Cincinnati drew on the bank for the 
sum due him, and sold the draft at a premium of 1} %, thus real* 
izing S508.75 from his dividend ; how many shares did he own f 

9. Sight exchange on New Orleans for $5000 cost^ S5075 ; 
what was the course of exchange? Ans. li % premium. 

10. A man in Buffalo purchased a draft on St. Paul, Minn., 
for $5320, drawn at 60 days, paying $5141.78; what was the 
course of exchange ? Ans. 2i ^ discount 

CASE II. 

600. To compute foreign exchange. 
tf 01« The following standards of the decimal currency of the 
United States were established April 2, 1792. 

Goina. Weight. VineneM. 

Gold eagle, 270 grains, 916 J thousandths. 

Silver dollar, 416 " 

Copper cent, 264 " " " 

In 1834, the eagle was reduced in weight to 258 grains, and in 1837 
its fineness was fixed at 900 thousandths pure, which is likewise the 
present standard of purity for 611 the U. S. gold and silver coins. In 
1837, also, the silver dollar was reduced in weight to 412.5 grains. 
In 1853, the silver half dollar was reduced in weight to 192 grains, 
and the smaller silver coins proportionally. 

Note. — The object of the ebange in the silyer coinage of the Uaited States, 
made in 1853, was to preyed t its . exportation by raising the nominal value of 
silver above its foreign market value. 

tt03. The intrinsic par of exchange between the United 
States and different countries, is giveu in Wi^ iQ)^»m\i^^ 
29 W 
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TABLE OF FOREIGN COINS AND HONEY— CoimiiuBiK 



COINS. 



Florin, Mecklenburg 

** Prussia and Poland. 

** Tuscany m.... 

Franc, B^gium.. 

** France «.....« 

Frederick d*or, Denmark 

Gilder, Baden^ • 

M Darmstadt 

« Demerara 

" Frankfort.. 

** Netherlands 

^ Wurtemberg 

Ohersh, Tripoli 

Guinea, England 

Lira, Lombardj 

(< Leghorn 

« MUan 

" Tenice 

Uyre, Oenoa.. 

** Leghorn 

« Switwrland. 

Hark banco, Hamburg 

** current, ** 
Hilree, Aiores 

" BrazU 

« Madeira , 

« Portugal 

Mohur, Hindostan 

Ounce, Naples 

Pagoda, Madras „....., 

Piaster, Tunis , 

** Turkey „. 

nstareen, Spain....... 

Pistole, Spain.... 

Pound, British ProTinees 

Breal, plate, Spain 

«* Tellon, « .,., 

« Egypt 

Rix dollar, Austria 

« « BaUvia 

" " . Denmark 



MeUl. 



Silver. 

M 
M 
M 
U 

Gold. 

Silver. 
({ 

M 

a 
u 
u 
(( 

Gold. 

Silver. 
u 

u 

u 

u 

u 

u 

u 

u 

u 

(I 

u 

u 

Gold. 
u 

it 

Silver. 
u 

u 

Gold. 



Silver. 
It 



({ 



<{ 



« 



u 



Lower 
D^BOBinatiou. 



80 groshen. 

12 soldi 
100 centlmM. 
100 «* 

60 krentiers. 
00 « 
20 stiTort. 
60 kreutsers. 

20 stivers. 
60 krentiers. 

100 paras. 

21 shillings. 
20 soldi. 

20 « 

20 « 
100 centimes. 

20 soldi 

20 « 
100 oentessini. 

16 skiUings. 

16 « 
1000 rels. 
1000 «« 
1000 « 
1000 »* 

16 rupees. 

3 ducats. 

42 fanams. 

16 carobas. 
100 aspers. 
4 reals Tellon 



20BhimngiL 
34 mawedis. 
34 « 

20 piasters. 
120 kreutsers. 

48 stjixeis.. 

96 skilljings. 






8J>32 



5.059 



7.109 
2.485 
1.840 



8.904 



4.016 



o.- m 



i c >"5 



.541 
.227 
.262 
.186 
.180 

.397 
.397 
.268 
.397 
406 
.305 
.105 

.162 
.162 
.162 
.162 
.186 
.162 
(S78 
.350 
.285 
.830 
.830 
1.000 
1.120 



.124 
.026 I 
.197 



{::■{ 



■ 






a o (. c 



.571 
.2U 
.281 
.200 
.200 

.426 
.426 
.282 
.426 
.436 
.423 
.112 

.173 
.173 
.173 
.173 
.198 
.173 
.202 
J)75 
.805 
.890 
.890 
1.074 
1.203 



.133 
.028 
.211 



jm 


.104 


.048 


.061 


.968 


1.040 


.971 


1.043 


.J82 


.840 


lA&l 


^ VMSfc 



k 
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TABLB OP FORBIQN COINS AND MONEY — ConrnrtiED. 



corns. 



Rigsbfink dollar 

Rix dollar, Norway 

Rouble, RuMts^..^ 

Rnpao^ lodfa fc*** . ». »»—»««»»«. »«»<»»»» . 

Buapone, Toacanj 

8«quln, Tuaeanjr... 

BOWOO) Jai iao »»««>»»— «««»—»— »«»»«» 

« Naples 

" Rome 

?oTerei}cn« Great Britain.... 

Tlialer, Brunflwick 

" Hanover 

** Hene-Oaaael 

« PruMia 

" Saxony 

** Bremen.... ...•.•M....M...... 

Tal«, China.. 

** Japau... 

Tomaun, Persia. 

Utchllk, Tripoli 

Yirmilik, Turkey 



Metal. 



Silrer. 
u 

M 
M 

Gold. 

u 

Silver. 

M 
tt 

U 

Gold. 

SllTer. 
tt 

u 

u 

u 

u 

u 



Gold. 

Silrer. 

Gold. 



Lower 
Doaouiualioot. 



48 skilliogs. 
96 « 
lOOoopeckt. 
10 annas. 



117 soldi. 
12 carUni. 

12 UrL 
SO shillings* 
30 groAchen. 
SO " 
ao « 

30 « 

80 « 

78 grotes. 
10 maoe, 100 -> 

candarines. 3 
10 mace, 100 1 

candarines. / 
100 mamTodis. 
120 paras. 

20 piasters. 



•••tJTT 



6.925 
1301 



4.861 



2.233 
.877 



Intrintic par 
of U.S. Bil- 
vrr cninace 
of 1887. 


a o > 6 


.526 


.565 


1.061 


1.129 


.754 


.806 


.445 


^77 


.973 


1X)45 


.950 


1.021 


1.006 


1.080 


.985 


1.058 


.692 


.743 


.694 


.735 


.687 


.738 


.602 


.743 


.694 


.735 


.788 


.846 


L480 


1.690 


.750 


.800 


.149 


,160 



Notes. — 1. The standard value of gold as compared with silver in the United 
States, is as 15.407 to 1 in the coinage of 1792, as 15.988 to 1 in the coinage of 
1837, and as 14.922 to 1 in the coinage of 1853. 

2. The relative values of gold and silver differ in the coinage of different coun- 
tries. In England the ratio is 14.288 to 1 ; in France it is 15.5 to 1 ; in Ham- 
bnrg it is 15 to 1. 

3. In the present gold coinage of the United States, a Troy ounee of pare gold 
is equal to $20,672, and of standard gold to $18,605. In the present silver 
coinage of the United States, a Troy ounce of pure silver is equal to $1,388, and 
of standard silver to $1.25. 

603e It will be seen by tbe table tbat the par of exchange 
between the United States and Great Britain is £1 ss 84.861. 
Previous to the changes in the U. S. coinage^ made in 1834 and 
in 1837, the par of exchange was £1 =» HM^, or £9 = *40, 
which is called the old par of exchange. By the new par of ex- 
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change; sterling money is worth ahout 9| % more than by the 
old par. 

604. The course of exchange on England is usually given 
with reference to the ohl par of exchange. Hence, when sterling 
money is really at par, according to present standards, it is quoted 
in the market at 9| % premium. 

60«S. The course of exchange between different countries may 
be expressed either by the rate per ceut. above or below par, or 
by giving the sum of money in one country which is equal to a 
certain sum in another country. In the latter case, the exchange 
requires simply a reduction of currencies ; in the former, it requires 
both a reduction of currencies and a computation of percentage. 

1 . What will be the cost in Boston of the following bill of ex- 
ehange on Liverpool, at 9} % premium? 



^32. Boston, June 16, 1860. 

At sight of this First of Exchange (Second and Third of 
same tenor and date unpaid) pay to the order of J. Simmons, 
Boston, Four Hundred Thirty-two Pounds, value received, and 
charge the same to account of 

James Lowell & Co. 
To Richard Evans & Son, } 
Llverpooly England, ) 

Analysis. Since 

OPERATION. exchange on Liver- 

^9 =s $40 X 1 .095, cpurse of exchange, pool is at 9} % pre- 

$40 X 1.095 mium, £9 will cost 

^^ == 9 ' ^^* ^^ ^^' $40 X 1.095, (603) : 

A^9 X, ^"^^ X ^ '^^^ «9i 09 ACi A »"^ ^^ ^>" therefore 

432 X- ^ $2102.40, Ans. ^ ^ ^^^ 

cost " ^1 . 

Multiplying the face of the bill, £432, by the cost of exchange of £1, 
we obtain $2102.40, the required cost of the bill. 

2. What is the face of a bill on London, that may be purchased 
in New York for $2768.70, exchange being at 10 % premium in 
favor of London ? 
29* ^ 
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OPIBATIOir. 



£9 » $40 X 1.10, oonrse of exchange, 

£1 ^ jr — ' — , cost of £1, 

40 V 1 10 
•2768.70 -r ^g '^^ = £666 66. 6d., Ans. 

40 X 1 10 
Ahaltsib. We dhide $2768.70, the given ecst^ by q-^ — , the 

eoet of ezchmnge for £1, and obtain £666 6b. 6d., the face. 

8. What cost, in Hamburg, a bill on New Orleans for $4500, the 
coarse of exchange being 1 mark = $.366 f 

OFKRATiON. ANALYSIS. Since 

f5l = YsV ^^ * ™a»'l^> cost o^ a unit. exchange for $1 will 

$4600 X y^<to = 12328 marks 12 skillings. ^^* '^ Hamburg 

' |/f*of a mark, a bill 

for $4500 will cost 4500 X' |//= 1232 marks 12 skilUngs. 
0OC« From these illnstrations we derive the following 
Rule. I. To find the cost of a bill, the face being given. — 

Mukipfy the /ace by the cost of a v.nxt of the currency in which the 

hill is expressed, 

II. To find the face of a bill, the cost being given. — Divide the 

given cost ly the cost of a urtit of the currency in which the biU is 

to he expressed, 

EXAMPLES EOB PRACTICE. 

1. What is the cost in Portland of a bill on Manchester, Eng., 
f<Jt £326 3s. 9d., at 9f % premium ? Ans. $1586.19+. 

2. What must be paid in Charleston for a bill of exchange on 
Paris for 6000 francs, at ISf cents per franc? 

3. What cost in Boston a bill on St. Petersburg for 3000 roubles 
at IJ % premium, the par of exehange being $.754 for 1 rouble? 
'4. What will be the cost in Naples of a bill of exchange on 
New York fdi- $831.12, at the rate of $.96 for 1 scudo? 

Ans. 865 scudi 9 carlini. 
5. A draft on Philadelphia cost £125 in Birmingham, Eng., 
exchange being at 8 ^ premium for sterling ; required the face 
of the draft. 
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6. An agent in Boston, baying $7536.80 due bis employer in 
England, is directed to remit by a bill on Liverpool; wbat is tbe 
fiice of tbe bill wbicb be can porcbase for tbia money, ezcbange 
being at 11 % premium t Ans. £1527 12s. 6f f d. 

7. A merchant in Cincinnati bas 9087 gilden 10 ativers due 
bim in Amsterdam, and requests tbe remittance by draft ; wbat 
sum will be receive, ezcbange on U. 8. being in Amsterdam at 2} 
gilders for $1 ? 

8. A trader in London wisbes to invest £2500 in mercbandise 
in Lisbon , if be remits to bis correspondent at Lisbon a bill pur- 
cbased for tbis sum, at tbe rate of 64.5d. sterling per milree, wbat 
sum in tbe currency of Portugal will the agent receive ? 

Ans. 9302 mOrees 325}f leis. 

9. A draft on Dublin for £360 cost 91736 ; what was tbe 
course of ezcbange ? Atu. 8} ^ premium. 

10. A merchant in Baltimore, having received an importation 
of Madeira wine invoiced at 1500 milrees, allows bis correspondent 
in Madeira to draw on bim for the sum necessary to cover tbe 
cost, exchange on tbe United States being in Madeira 930 reis ^ 
91 ; bow much would the merchant have saved, by remitting a 
draft on Madeira, purchased at S1.065 per 1 milree? 

Ans. $15.40. 

11. An importer received a quantity of Leghorn bats, invoiced 
at 25256 lire 16 soldi wbicb was paid in U. S. gold coin, ex- 
ported at a cost of 3 ^ for transportation and insurance, tbe price 
of fine gold in Leghorn being 131 lire per ounce Troy. How 
much less would the goods have cost in store, bad payment been 
made by draft on Leghorn, purchased at tbe rate of 16 cents per 
lira? Ans, $64.01. 

XoTB. — Id U.S. gold ooiqage, $10 eon tains 258 X. 9 » 282.2 grains o( JiHe 
gold, (601). 

12. When silver is worth in England 67d. per oz. fine, what 
sum of money in tbe U. S. silver coinage of 1853 is equal to 20 
shillings, or £1 sterling? Ans, $4,975. 

13. At what rate of premium is Prussian coin, when 888.23 in 
U S. silver coinage of 1837 is paid for 125 t\va\Kt^1 Am.^^fj. 
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▲BBiraATED EXCHANGE. 

S07« Arbttration of Kirchaiigo u the process of compiiting 
exchange between two places by means of one or more interme- 
diate exchanges. 

9oT>«. — I. When there ia only one intemiedUite exdurage, tbe prooess !s 
ealled SimpU Arbitration ; when there are two or more intermediate exchanges, 
tbe proeeae is called Compommd Arbitration, 

2. Tbe arbitrated price i« generally either greater or less than the price of 
direct exchanges; and tbe objeet of arbitration is to ascertain the best route for 
making drafts or remittaneet. 

0||8» There are alwajs three methods of receiving money 
from a place, or of transmitting money to a place, by means of 
indirect exchange throngh one interrenidg place. Thus, 
If A is to reoeiye money jfrom C throagh B, 
1st. A may draw on B, and B draw on ; 
2d. A may draw on B, and C remit to B ^ 
3d. B may draw on G, and remit to A. 

If A is to transmit money to C through B, 
1st. A may remit to B, and B remit to C ; 
2d. A may remit to B, and G draw on B ; 
3d. B may draw on A, and remit to G. 

1. A man in Albany, N. Y., paid a demand in Paris of 5400 
francs, by remitting to Amsterdam at the rate of 21 cents for 10 
stivers, and thence to Paris at the rate of 28 stivers for 3 francs; 
how much Federal money was required ? 

OPERATION. Analysis. "We are to deter- 

$(?)«= 5400 francs. ^^^^ ^^^ ™"o^ Federal money 

3 francs «s 28 stivers. is equal to 6400 francs, and the 

10 stivers «= 821. question may be represented 

thus : $ ( f ) = 5400 francs. Now 
since 3 francs = 28 stivers, and 
10 stivers = $.21, we know. that 
if the required sum be multi- 
plied successively by 3 francs 
and 10 stivers, the result will be 
( ) =5 J1058.40, Am. equal to the product of 5400 

francs by 28 stivers and $.21 
successively, (Ax. 3). Canceling the units of currency, 1 franc, 1 
stiver, and $1, and also the equal numerical factors, we have (?) 
= $1058.40, the sum required. 



(f)» $1058.40, Atu. 


Or, 


''I 
10 


5400 

28 
.21 
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• Or, since the course of exchange between Amsterdam knd Paris 
gives 1 franc = V stivers, and the course between Albany and Am- 
sterdam gives 1 stiver = f| cents, we multiply the 5400 francs by V 
and f i successively, using the vertical line and cancelation, and obtain 
$1058.40, as before. 

NoTK. — In the first staiement the nUei of exchange are so arranged that the 
snme unit of currency shall stand on opposite sides in each two eonsecutive 
eqantions, in order that these factors may all be oanceled. 

2. A resident of Naples having a bequest of $8720 made him 
in Boston; orders the remittance to be made to his agent in Lon- 
don, who remits the proceeds to Naples, reserving his commission 
of ^ % on the drafl sent. If exchange on London is 9 ^ in 
Boston, and the rate between London and Naples is £1 for 5 
scudi, how much does the man realize from his bequest ? 

opERATioz Analysis. We make 

(?) scudi =s $8720 the statement as in the 

$40 X 1.09 SB £9 firat example, according 

£1 =s 5 scudi. to the given rates of ex- 

1.005 change. Then, since the' 

( ? ) = 8955 scudi 3 carlini. agent is to deduct i % 

commission on the face 
of the draft before the purchase, we place 1.005 on the left as a 
divisor, (198)) and obtain by cancellation 8955 scudi 3 carlini as the 
proceeds of the exchange. # 

Note. — Since the pnr of exchange on England is £9 «> $40, the course of ex- 
change wili Always be £9 — $40 X 1 plus the rate of exchange. 

3. A merchant in Chicago directs his agent in Albany to draw 
upon Baltimore at 1 ^ discount, for $1200 due from the sales 
of produce ; he then draws upon the Albany agent at 2 ^ pre- 
mium, for the proceeds, after allowing the agent to reserve \ ^ 
for his commission. What sum does the merchant realize from 
his produce ? 

OPERATION. Analysis. According to the 

(?) 0, a- 1200 B. given rates of exchange, 100 dol- 

100 B. SB 99 A. lars in Baltimore is equal to 99 

100 A. = 102 C. dollars in Albany ; and 100 dol- 

'99 5 lars in Albany is equal to 102 

^T) IT ji 205.70, Am, dollars in Chicago ; and since the 

unit of currency is the same in 
each place, being $1, we represent its exchange value in each town 
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bj the initial letter, alid make the etatement as in the other exain« 
pies. Then, since the agent is to reserve i % commission from the 
avails of his draft, we place 1 — .005 ss .995 on the right as a mol- 
tiplier, and obtain by cancellation ( ? ) »= $1205.70, the answer. 
From these principles and illustrations we have the following 
Rule. I. Represent the required sum hy ( ? ), with the proper 
unit of currency affixedy and place it equal to the given sum on the 
right. 

II. Arrange the given rates of exchange so that in any two con- 
secxttive equations the same unit of currency shaU stand on opposite 
sides, 

III. When there is commission for drawing, place 1 minus the 
rate on the left if the cost of exchange is required, and on the right 
if proceeds are required; and when there is commission for remit- 
ting, place 1 plus the rate on the right if cost is required^ and on 
the left if proceeds are required, 

IV. Divide the product of the numbers on the right by the prod- 
uct of the numbers on the left, cancelling equal fact<yrs ; the result 
wiU he the answer. 

Notes. — 1. Commission for cirawing is commission on tbe Bale of a draft; 
commission for remitting is commission on tbe purcha»€ price of a drafu 

2. The above method is sometimes called the Chain Rule, or Conjoined Pro* 
portion, ^ 

EXAMPLES FOR PRACTICE. 

1. A gentleman in Philadelphia wishes to deposit $5000 in a 
bank at Stockholm, by remitting .to Liverpool and thence to Stock- 
holm ; if exchange on Liverpool is at 10 ^ premium in Phila- 
delphia, and the course between Liverpool and Stockholm is 6 
roubles 48 copecks per £1^ how much money wiH the man have 
in bank at Stockholm, allowing the agent at Liverpool } % for 
remitting ? Ans. 6610 roubles 74 copecks. 

2. When exchange at New York on Paris is 5 francs 16 cen- 
times per $1, and at Paris on Hamburg 2i francs per marc banco, 
what will be the arbitrated price in New York of 7680 marc 
bancos of Hamburg? Ans. $3162.79. 

3. A man in Cleveland wishes to draw on New Orleans for a 
bank stock dividend pf $750, and exchange direct on New Or- 
leans 18 1 J ^0 discount ; how much will he save by drawing on 



his agent in New York at 1} ^ premium, allowing his agent to 
draw on New Orleans at 1 ^ discount, brokerage at } ^ ? 

4. A gentleman in Boston drew on Wurtemberg for 6000 gild- 
ers at $.415 per gilder; how oiuch more would he have received 
if he had ordered remittance to London^ and thence to New York, 
exchange at Wurtemberg on London being 11 ^ gilders per £1, 
and at London on New York 9} %, in favor of sterling, broker- 
age at li fo in London for remitting ? Ant. $67.66. 

5. If at Philadelphia exchange on Liverpool is at 9i % pre- 
mium, and at Liverpool on Paris 26 francs 86 centimes per £1 ; 
what is the arbitrated course of exchange between Philadelphia 
and Paris, through Liverpool ? Ans, 1 franc = $.181. 

6. An American resident of Amsterdam wishing to obtain 
funds from the U. S- to the amouHt of $6400, directs his agent 
in London to draw on the U. S. and remit the proceeds to him in 
a draft on Amsterdam, exchange on the U. S. being at 8 ^ in 
favor of London, and the course between London and Amsterdam 
being 18d. per gilder. If the agent charges commission at } ^ 
both for drawing and remitting, how much better is this arbitra- 
tion than to draw directly on the U. S. at 40 cents per gilder ? 

7. A speculator in Pittsburgh, having purchased 68 shares of 
railroad stock in New Orleans, at 95 %, remits to his agent in 
New York a draft purchased at 2 % premium, with orders for the 
agent to remit the sum due in N. 0. Now, if exchange on N. 0. 
is at i <fo discount in N. Y., and the agent's commission for re- 
mitting is t %, how much does the stock cost in Pittsburgh? 

Ans, $5606.08. 

8. A banker in New York remits $3000 to Liverpool, by arbi- 
tration, as follows : first to Paris at 5 francs 40 centimes per $1 ; 
thence to Hamburg at 185 francs per 100 marcs -, thence to Am- 
sterdam at 35 stivers per 2 marcs 5 thence to Liverpool at 220 
stivers per £1 sterling. How much sterling money will he have 
in bank at Liverpool, and what will be his gain over direct ex- 
change at 10 ^0 premium ? 

Ans I ^^o^^^^s '^^ Liverpool, £696 lis. 2d. 
1 Gain by arbitration, £82 18s. 5d. 
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SQUATION OF PATMENTa 

•09. Equation of Payments is the process of finding the 
meao or equitable time of payment of several snms^ due at dif> 
ferent times without interest. 

610. The Teim of Credit is the time to elapse before a debt 
leeomes dae. 

611. The Ayerage Term of Credit is the tiitie to elapse before 
several debts, due at different times, may all be paid at once, with- 
out loss to debtor or creditor. 

613. The Equated Time is the date at which the sevend 
debts may be canceled by one payment. 

OlS. To Average an Accmint is to find the mean or equit- 
able time of payment of the balance. 

014. A 7ocal Date is a date to which all the others are com- 
pared in averaging an account. 

KoTS. — Saeh item of a book seconnt draws Interest from the time it is doe, 
which may be either at the date of the transaotioo, or afler a speoified term of 
eredit 

In averaging, there are two kinds of equations, Simple and 
Compound. 

61«S. A Simple Equation is the process of finding the aver- 
age time when the payments or account contains only one side, 
which may be either a debit or credit. 

610. A Compound Equation is the process of averaging 
when both debts and credits are to be considered. 

SIMPLE SQITATIONS. • 
CASE L 

617. When all the terms of credit begin at the same 
date. 

1. In settling with a creditor On the first day of April, I find 
that I owe him $12 due in 5 months, $15 due in 2 months, and 
$18 due in 10 months; at what time may I pay the whole amount? 
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OPEKATION. Analysis. The 

$12 X 5 s« 60 whole amount to be 

15 X 2=: 30 paid, as seen in the ope- 

18 X 10 = 180 ration, is $45 ; and we 

$45 270 ^^^ ^ ^°^ ^^^ ^^°^ ^* 

270 -^ 45 =r 6 mo., average credit, 8*»aU be withheld, or 
Apr. 1, + 6 mo. a Oct. 1, Ann. what term of credit it 

shall have, as an eqniv- 
alent for the various terms of credit on the different items. Now 
the value of credit on any sum is measured by the product of the 
money and time. Therefore, the credit on $12 for 5 mo. ss the credit 
on $60 for 1 mo., because 12 X 5 = 60 X 1. In like manner, we have 
the credit on $15 for 2 mo. ss the credit on $30 for 1 mo. ; and the 
credit on $18 for 10 mo. = the credit on $180 for 1 mo. Hence, by 
addition, the value of the several terms of credit on th^r respective 
sums equals a credit of 1 month on $270 ; and this equals a credit of 
6 months on $45, because 45 X 60 = 270 x 1. Hence the following 

Rule. 1. Multiply each payment hy iU term of credit^ and 
divide the sum of the products by the sum of the payments ; the 
quotient will he the average term of credit. 

II. Add the average term of credit to the dxUe at which all 

the credits begin; the result will be the equated time of payment. 

Notes. — 1. The periodtt of time used as multipliers must all be of the same 
denoininatioD, and the qaotieDt will be of the same denomination as the terms 
of credit; if these be months, and there be a remainder after the division, con- 
tinue the division to days by reduction, always taking the nearest unit in the last 
result. 

2. The several rules in equation of payments are based upon the principle of 
bank discount ; for they imply that the ditcount of a sum paid before it is due 
equals the intereat of the same amount paid after it is due. 

EXAMPLES FOR PRACTICE. 

1. On the first day of January, 1860, a man gave 3 notes, the 
first for $500 payable in 30 days ; the second for $400 payable in 
60 days ; the third for $600 payable in 90 days. What was the 
average term of credit, and what the equated time of payment ? 

Ans Term of credit, 62 da. ; time of payment. Mar. 3, 1860. 

2. A man purchased real estate, and agreed to pay J of the price 
in 8 mo., i in 8 mo., and the remainder in 1 year. Wishing to 
cancel the whole obligation at a single payment, how long shall 
this payment be deferred ? 
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8. I owe 1480 payable in 90 days, and $820 payable in 60 days. 
3Iy creditor consents to an extension of time to 1 year, and offers 
to take my note for the "whole amoant on interest at 6 per cent, 
from the equated time, or a note for the true present worth of 
both debtfly on interest from date. How much will I gain if I 
choose the latter condition? Ant, $1.14. 

4. Bought merchandise April 1, as follows: $280 on 3 mo.^ 
$300 on 4 mo., $200 on 5 mo., $560 oh 6 mo.; what is the 
equated time of payment? Ans, Aug. 24. 



CASE II. 

618* When the terms of credit begin at different 
dates. 

1. When does the amount of the following bill become due^ 
per average? 

Charles Crosby, 

1860. To Bronson k Co., Dr. 

Jan. 12. To Mdse., $400 

" 16. " Mdse. on 2 mo., 600 

Apr. 20. " Cash, 376 



PIRST OPERATION. 



SECOND OPERATION. 



Due 


da. 
64 

99 


Items. 

400 
600 
375 

1376 


Prod. 


Jan. 12 
Mar. 16 
Apr. 20 


38400 
37126 


• 




76626 



Due. 


da. 
99 

36 



ItemB. 
400 

600 
375 

1376 


Prod. 


Jan. 12 
Mar. 16 
Apr. 20 


39600 
21000 


m 




60600 



60600 -r 1376 =* 44 da. 

^ I ^ ^*' before Apr. 20, 
\ OP Mar. 7. 



75525 -r 1376 == 65 da. 

J. f 65 da. after Jan. 12, 
* t or Mar. 7. 

Analysis. The three items of the bill are due Jan. 12, Mar. 16, 
and Apr. 20, respectively. In the first operation we use the earliest 
maturity, Jan. 12, for a focal date, and find the difference in days 
between this date and each of the others ; thus, from Jan. 12 to Mar. 
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16 is G4 da. ; from Jan. 12 to Apr. 20 is 99 da. Hence, from Jan. 12 
the first item has no credit, the second has 64 days* credit, and the 
third 99 days' credit, as appears in the column marked da. We now 
proceed to find the products as in Case I, whence we obtain the ave- 
rage credit, 55 da., and the equated time. Mar. 7. 

In the second operation, the kUest maturity. Apr. 20, is taken for a 
focal date, and the work may be explained thus : Suppose the account 
to be settled Apr. 20. At that time the first item has been due 99 
days, and mu9t therefore draw interest for this time. But interest 
on $400 for 99 days = the interest on $39600 for 1 day. The second 
item must draw interest 35 days ; but interest on $600 foi 35 days = 
interest on $21000 for 1 day. Taking the sum of the products, we find 
that the whole amount of interest due Apr. 20 equals the interest on 
$60600 for 1 day ; and this is found, by division, equal to the interest 
on $1375 for 44 da., which is the average term of interest. Hence 
the account would be settled Apr. 20, by paying $1375, with interest 
on the same for 44 days. This shows that the $1375 has been used 
44 days, that is, it falls due Mar 7, without interest. Hence we have 
the following 

Rule. I. Find the time at tohich each item becomes due, by 
adding to the date of each transaction the term of credit, if any be 
rpecijitdy and write these dates in a cohmn. 

II. Assume either the earliest or the latest date for a focal date, 
and find the diffarence in days between the focal date and each of 
Hie other dates, and write the results in a second column, 

III. Write the items of the account in a third column, and mul- 
tiply each by the corresponding number of days in tJie preceding 
column, writing the products in a fourth column* 

IV. Divide the sum of the > products by the sum of the items. 
The quotient will be the average term of credit or interest, and 
muat be reckoned from the focal date TOWARD the other dates, to 
find the equated time of payment. 

NoTKS. —1. When dollars and cents are given, it is i^nerallj snfficlent to take 
only dollars in the multiplicand, rejeeting the cents when less than 60, and car- 
rying I to the dollars, if the cents are more than 50. 

2. Months in any terms of credit are understood to be calendar months; the 
time must therefore be carried forward to the same day of the month in which 
the term of credit expires. 
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KXABffPLES rOB PBACTICS. 

1. James Gordon^ 

1860. To Henry Lancet, Dr. 
Mar. 4. To 100 yd. Cassimere, @ 92 50, $250 

" 25. " 300C " French Printe," .12, 360 

Apr. 16. " 1200 « Sheeting, <^ .08, 96 

« 80. « 400 " Oilcloth, « .50, 200 

May 17. " Sundries, 350 

When is the ahove bill due, per average ? 

An9, Apr. 12, 1860. 



2. I sell goods to A at different times, and for different terms 
of credit, as follows : 

Sept. 12, 1859, a bill on 30 days' credit, for $180 



Oct. 7, " 




30 « 


u 


300 


Nov. 16, « 




60 « 


a 


150 


Dec. 20, " 




90 « 


u 


350 


Jan. 25, 1860, 




30 « 


u 


130 


Feb. 24, « 




30 " 


it 


140 



If I take his note in settlement, at what time shall interest, 
conunence ? 



8. What is the average of the following account ? 

1860, Oct. 1. Mdse., on 60 da., $240 



u 



a 



Nov. 12. 

Dec. 25. 

1861, Jan. 16. 

'' Feb. 24. 

" Mar. 17. 



u 



u 



(I 



a 



a 



u 



u 



a 



it 



u 



500 

436 

325 

436 

537 

Ans. Mar. 10, 1861. 



4. I have 4 notes, as follows : the first for $350, due Aug. 16, 
1859 r the second for $250, due Oct. 15, 1859 ; the third for $300, 
due Dec. 14, 1859; the fourth for $248, due Feb. 12, 1860. 
When shall a note for which I may exchange the four, be made 
payable ? 
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Dr. 



COMPOtTND EQUATIONS. 

019* 1. Average the following account. 

John Lyman, 



I860. 








i8eo. 








June 12 


To Mdm. 


630 


00 


June U 


BydnftataOda. 


480 


00 


Sept. 12 


u u 


428 


00 


Aug. 90 


•• OMh, 


280 


00 


Oct. 28 


** Suodriefl, 


440 


00 


Oct. 8 


U >f 


140 


00 



OFKRATION. 



Br. 



Or. 



Tocal 
datfe. 



Due. 


De. 


Ilrm. 


Prod acta. 


Dm. 


Da. 

08 
69 
20 


IttBW. 


Predaeta. 


June 12 
Sept. 12 
Oet. 28 


138 

46 




690 
428 
440 


73140 
10688 


Joiyar 

Aaff.20 
Oet. 8 


480 
980 
140 


44040 

16870 

3800 




1896 
860 


02888 
68310 






860 


68810 








Balanees, 


648 


29618 





29518 -7- 548 = 54 da., average term of interest. 
Oct. 28 — 54 da. = Sept. 4, balance due. 

Analysis. — ^In this operation we have written the dates of matarity 
on either side, allowing 3 days' grace to the draft. The latest date, 
Oct. 28, is assumed as the focal date for both sides, and the two columns 
marked da. show the difference in days between the focal date and 
each of the other dates. The products are obtained as in simple 
equations, and the balance found between the items on the two sides, 
and also between the products. These balances, being both on the 
Dr. side, show that there is due on the day of the focal date, $548, 
with interest on $29518 for 1 day. By division, this interest is found 
to be equal to the interest on $548 for 54 days. Hence this balance, 
$548, has been due 54 days ; and reckoning back from the focal date, 
we obtain the equated time of payment, Sept. 4. 

Had we taken the earliest maturity, June 12, for the focal date, we 
should have obtained 84 days for the interval of time ; and since in 
this case the products would represent the credit to which the several 
items are entitled after June 12, we should add 84 days to the focal 
date, which would give Sept. 4, as before. 

2. When is the balance of the following aocouiit due^ per 
average ? 

30* X 
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Dr. 



Charles Derby. 



Or. 



1859. 








1850. 








Jan. 21 


To MdM. 


S2 


00 


Jan. 1 


By cash, 


84 


00 


Mar. 5 


M U 

» 


146 


00 


Feb. 4 


u u 


40 


OO 


" 22 


M a 


IM 


00 


Mar. 80 


u u 


12 IqO 



Dr. 



OPERATION. 



Cr. 



Dm. 


D«. 


ItaM. 


rrelwit. 


Dm. 


Da. 


Itemi. 


Arodvcts. 


Jan. 21 

Mar. 6 

« 22 


08 

21 
8 


82 
146 
194 


2176 
3025 
1552 


Jan. 1 
l^b. i 
Mar. 80 


88 

64 




84 
40 
12 


7802 
2160 




871 
130 


7353 




136 


9652 
7363 






• 




Balance of account, 


236 


Balance Of prodncte, 


2199 



2199 -r 235 = 9 da. ; Mar. 30 -|- 9 da. = Apr. 8, Ans. 

Analysis. We take the latest maturitj, Mar. 30, for the focal date, 
and consequeatly tiie products represent the interest due upon the 
several items, at that date. We find the balance of the items upon 
the Dr. side, and the balance of the products upon the Gr. side. The 
debtor therefore owes, on Mar. 30, $235, but is entitled to such a term 
of interest on the same as will be equivalent to the interest on $2199 
for 1 day, which by division, is found to be 9 da. Hence the balance 
is due Mar. 30 -{- 9 da. = Apr. 8. Thus we see that when the balances 
are on opposite sides, the interval of time is counted from the other 
dates. If we take, in this example, the earliest date for the focal date, 
the balances will both be upon the Dr. side, and the interval of time 
will be 97 da., which reckoned forward from the focal date, will give 
the equated time as before. 

030. From these examples we derive the following 
KuLE. I. Find the time when each item of the account is due, 
and write the dates, in two columns, on the sides of the account to 
which they respectively belong. 

II. Use either the earliest or the latest of these dates as the focal 
date for both sides, ana find the products as in the last case. 

III. Divide the balance of the products by the balance of the 
a>ccount ; the quotient will be the interval of time, which musi be 
reckoned from the focal daU toward the other dates when both 
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balances are an the tame Me of the a<xountj but FROM the other 
dates wJien the balances are on opposite sides of the account. 

Notes. — 1. Instead of the produets, we may obtain the interett, at any per 
cent., on the several items for the eorresponding intervals of time, and diride 
the balance of interest bj the interest on the balance of the account for 1 day ; 
the quotient will be the interval of time to be added to, or subtracted from the 
focal date, according to the rule. The 1m9 obtained will be the same, at what- 
ever rate the interest be computed. 

2. There may be euoh a combination of debits and erediti, that the equated 
time will be earlier or later than any date of the aeeoant 



EXAMPLES FOR PRAOTIGS. 

1. Required; the average maturity of the following account. 

A. Z* Armour, 



Dr. 














Cr. 


1859. 








1869. 








Feb. 12 


To Mdse. 


85 


76 


March 15 


Byhal.oldaoe't 


97 


80 


*i 25 


tt M 


86 


24 


April 17 


U ^gall 


56 


00 


April 16 


U 4t 


174 


96 


May 25 


*t U 


25 


00 


May 20 


tt « 


94 


78 


June 8 


** sundries. 


94 


75 



OPERATION. 



Dr. 



Cr. 



Due. 


Dm. 


Itams. 


iDt 


Due. 


Da. 


Itcmi. 


lot. 


F«fo. 12 

*' 25 

April 16 

May 20 


116 

103 

58 

19 


85.75 

86.24 

17496 

94.78 


1.66 
.62 

1^ 
.80 


March 15 
April 17 
May 35 
June 8 


88 

52 
14 


97.86 

66.00 
25.00 
94.75 


1A3 
.49 
.06 




891.78 
273.11 


4.11 
1.98 




278.11 


1.98 


Balances, 


118.62 


2.13 









Int on $118.62 for 1 da. = $.0198. 
2.13-i-.0198==108 da. J June 8—108 da.=Feb. 20, 1859, Ans. 

Analysis. Taking the latest matiurityy June 8, for the focal date, 
we find the interest of each item, at 6 ^, from its maturity to the 
focal date ; then, taking the balance, we find the interest due on the 
account to be $2.13. Dividing this interest by the interest on the 
balance of the items for 1 day, we obtain 108 da., the time required 
for the interest, $2.13, to accrue. The average maturity, therefore, 
is June 8 — 108 da. = Feb. 20, 1859. 

It is evident that when the balances occur on opposite sides, the 
interval of time will be reckoned as iu the method b^ ^xqi^<^\»». 



m 



2. What 18 the baknoe of the following acoonot, and when ig 

it due 1 

Thomas Lardner. 
Dr. Cr. 



1660. 








1860. 








March 1 


To Boadriai^ 


486 


no 


March 25 


By draft, at 60 da. 


400 


00 


April 12 


"* MdM. 


548 


00 


April 6 


" « 80 ** 


650 


00 


Jaly 16 


M U 


312 


00 


June 20 


** cash. 


200 


00 


Sept. 14 


W « 


536 


00 


Aug. 8 


M U 


84 


00 



An$. Balance, $498 3 due June 22, 1860. 

8. When shall a draft for the settlement of the following ac- 
count be made payable 1 

David Sanford, 



Dr. 














Cr. 


1859. 
Jan. t 
Feb. 12 
March 16 
June 25 


T»U40e,on3BMk 

W M (4 2 M 

<« Suodriee, 
'< Mdse. 


54 

28 
05 
26 


S6 
45 
75 
82 1 


1859. 
AprU 1 
Maj 16 
June 12 

« 20 


By cash, 
*" draft, at 30 da. 

« ea»h, 


50 

30 
125 
150 


00 
00 
00 
00 


4. 

l>r. 




Ans, Aug. 28, 1869. 
Oliver WainwrighU 

Cr. 


1858. 
Jan. 1 
Feb. 1 
March 17 
April 1 


To Mdw. 

« u 

U M 
U U 


36 
48 
72 
08 


72 
25 
36 
48 


1858. 

Jan. 10 

« 21 

March 23 

April 6 


By ca8h, 
*^ irandries, 

M to 


98 

2& 

15 

S 


72 
84 
17 
96 



If the above account were settled April 6, 1858, by draft on 
time, how many days' credit should be given ? Am. 20 da. 

5. I owe $1000 due Apr. 25. If I pay $500 Apr. 1, and $324 
Apr. 21, when, in equity, should I pay the balance ? 

Ans. Aug. 30. 

KoTE. — Mnke the $1000 the Dr. side of an aeconnt^and the payments the Cr. 
tide, and then average. 

6. A man owes $684, payable Aug. 12, and $468, payable Oct. 
15. If he pay $889^ Aug. 1, what will be the equated time for 
the payment of the balance^ Ans, Dec. 15. 

7. A man holds 3 notes, the first for $500, due Marcb^ly^the 
second for $800, due June 1, and the third for $600, due Aug. 1. 
He wishes to exchange them for two others, one of wh|ch liall 
be for $1000, payable Apr. 1 ; what shall be the face and when 
the maturity of the other ? 

Ans, Face, $900 ; maturity, July 28. 
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8. A owes $500, due Apr. 12, and flOOO, due Sept 20, and 
wishes to discharge the ohligation bj two equal payments, made 
at an interval of 60 days ; when must the two payments be made ? 

Ans. let, June 28; 2d, Aug. 27. 

9. When shall a note be made payable, to balance the following 

account ? 

James Tyler. 



Dr. 



Cr. 



1S09. 








1BA9. 








June 12 


To Mdne. on 8 mo. 


630 


84 


Sept. 14 


Brcftiih, 


486 


00 


« 20 


U U M U 


236 


48 


a 26 


«. M 


820 


00 


«* 30 


U U U U 


739 


66 


Oct 8 


tt W 


660 


00 


July 6 


w tt a w 


27a 


44 


** 17 


M M 


870 


00 


»* 16 


u u u u 


194 1 78 


Not. 16 


U U 


840 


00 


(i 29 


u u u , u 


636 1 42 


« 24 


•< M 


660 


00 



10. I received goods fVom a wholesale firm in New York, in 
parcels, as per bills received, namely : Apr. 1, a bill for $586.78 ; 
May 16, »2156.94 ; June 12, $848.75 ; July 12, $594.37 ; Sept 
18, $856.48. In part payment, I remitted cash as follows : June 
3, $500 ; July 1, $1000 ; Nov. 1, $1500. When is the balance 
payable, allowing credit of 2 months for the merchandise t 

Am, July 23. 

ACCOUNT BALES. 

631. An Account Sales is an account rendered by a commis- 
sion merchant of goods sold on account of a consignor, and con- 
tains a statement of the sales, the attendant charges, and the net 
proceeds due the owner. 

033* Guaranty is a charge made in addition to commission, 
for securing the owner against the risk of non-payment, in case of 
goods sold on credit. 

09S* Storage is a charge made for keeping the goods, and 
may be reckoned by the week or month, on each article or piece. 

034. Primage is an allowance paid by a shipper or consignor 
of goods to the master and sailors of a vessel, for loading it. 

OSS. A commission merchant having sold a shipment of 
goods by parts at different times, and on various terms, makes a 
final settlement by deducting all charges, and accrediting the owner 
with the net proceeds. It is evident, theiefot^) 
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I. That eommiflBion and guaranty shoald be accredited to the 
agent at the average maturity of the sales, 

II. That the net proceeds should be accredited to the con- 
signor at the average maturity of the entire account. 

Hence the following 

- KuLE. I. To compute the storage. — Multiply each article or 
parcel hy ike time it is in storCy and multiply the sum of the pro- 
ducts hy the rate per unit; the result will be the storage. 

11. To find when the net proceeds are due. — Average the sales 
alone J and the result wHl be the date to be given to the commission 
and guaranty ; then make the sales the Cr, side, and the charges 
the Dr. side, amd average the entire account by a compound equation, 

KoTB. — In ftyermgiiigy either the product method or the interett method ma j- 
be lued. 

EXAMPLES FOR PRACTICE. 

1. Account sales of 100 pipes of gin, received per ship Hispan- 
iola, from Havana, on a|c. of Tyler, Jones & Co. 



I860. 
April 16 
Maj 6 
June 28 



Apfril 1 

« 1 

« 1 

Jpne 28 



Sold 32 Pipes, 4160 gal. @ $1.05, on 30 days,.. 

" 40 ** 5240 *< ® 1.02, cash, 

« 28 « 8660 ** @ 1.00, •* 



100 



M 



CHARGES. 



To Frafght and Primage, ....^........ $136.76 

** Wharfage and Cartage, 48.54 

*< Dntj BondM, at 60 days....... .......i...... 8207407 

** Storage from April 1, yii. : 

On 82 Plp«^ 2 wks..... 64 wks. 
" 40 ** 6 « ... 200 «* 
« 28 « 18 ** *.. 364 «« 



100 « equal to 628 » ^ 6 o 37.68 

Commission on $18362.80. at 2>^ % 834.07 

** Gnaranty on $4868, at 2^ % 109.20 



u 



00 
80 
00 

80 



82 



What are the net proceeds of the ahove account, and when due ? 
Ans, Net proceeds, $9489.48 ; ducjltfay 20, 1860. 

Note. — The time for which storage is charged on each part of the shipment 
is the internal, reduced to weeks, between Apr. 1, when the pipes were received 
into store, and the date of sale. Every fraction of a week is reokooed a full week. 

2. A commission merchant in Boston received into his store on 
May 1, 1869, 1000 bbl. of flour, paying as charges on the same 



EQUATION OF PAYMKNT6. 



859 



dny, freight $175.48, cartage t56.25, and cooperage $8.37. He 
sold out the shipment as follows: June 3, 200 bbl. @ $6.25; 
June 30, 350 bbL @ $6.50; July 29, 400 bbl. @ $6.12i ; Aug. 
6, 50 bbl. @ 96.00. Required the net proceeds, and the date 
when they shall be accredited to the owner, allowing commission 
at 3i ^Oi And storage at 2 cents per week per bbl. 

Am, Net proceeds, $5614.28 ; due, July 10. 



BETTLSBUSNT OF ACCOUNTS CURBENT. 

636. To find the cash balance of an account current^ 
at any given date. 

J. BuTM in account curreni wUk I^ler 6b Co, 



Br. 



Or. 



1860. 








1860. 








Feb. 26 


T«lfdfle.MiaBio. 


860 


76 


Muneli 1 


By cub on aoet. 


250 


00 


Mftreli 20 


u a a 3 a 


240 


60 


April 20 


** aooeptstSOda. 


800 


00 


April 26 


tt tt a 3 u 


876 


24 


June 12 


« Sandrkfl, 


876 


00 


Jnne 24 


M « « 2 « 


236 26 • 


« 27 


** easb on acct. 


400 00 



Required the cash value of the above account, July 1, 1860, 
interest at 6 ^. 

OPIBATIOK. 



Dr. 



Cr. 



• 

Due. 


Da. 


Itean. lat 


Cash val 


Due. 


Da. 


Items. Int. 


Cash val. 


May 26 
Jane 20 
July 26 
Aug. 24 


87 
11 
25 
6i 


860.75 + 3.22 
240.66+ .44 
876.24 ~ 8.64 
236.26—2.12 


862.97 
241.00 
871.60 
238.13 


If aicb 1 
Ifay 20 

Jone 12 

« .27 


122 
42 
10 


280.00 + 6.08 
300.00 + 2:10 
376.00+1.10 
400A)0+ J27 


266.08 
802.10 
876.10 
400.27 








: 1708.70 








1833.64 



$1708.70 — 81333.64 » $375.06. Am. 

Analysis. For either side of the account we write the dates at 
which the several items are due, and the days intervening between 
these dates and the day of settlement, July 1. We then oompnte the 
interest on each item for the corresponding interval of time, and add 
it to the item if the maturity is htfore July 1, and subtract it from 
the item if the maturity is after July 1 ; the results must be the cash 
values of the several items on July 1. Adding the two columns of 
cash values, and subtracting the less sum from the greater, we have 
$386.58, the cash balance required. Hence the 



860 



PAETNBEBHIP. 



lluLB. L Find the number of dayt uUervening between each 
maJtwrity and the day of teUUment. 

II. Compute the inierett on each item for the corresponding 
interval of time; add the interest to the item if the maturity it 
before the day of settlement^ and subtract it from the item if the 
maturity is after the day of settlement ; the results will be the cash 
values of the several items, 

III. Add each column of cash values, and the difference of the 
amounts toUl be the cash balance required^ 

XZAMPLE8 FOB PBAOTIOC. 

1. illod the eash balance of the following account for June 1, 
1858, interest at 6 per cent ? 

Alvan Parke, 



Dr. 














Cr. 


1868. 








1868. 


• 






Jan. 12 


To check. 


§00 


36 


Jan. 1 


By bal. from old aocL 
^^oash. 


536 


72 


** 26 


U M 


250 


48 


Peb. 8 


486 


67 


F«<b. 13 


u « 


400 


00 


Manh26 


« « 


1260 


78 


March 16 


u u 


750 


00 


April 20 


M « 


756 


36 


April 25 


u u 


aoo 


00 


May 12 


M a 


248 


70 



Ans. 91196.67. 

2. What is the cash balance of the following account on Bee. 

31, at 7 per cent. ? 

James Hanson. 



Dr. 














Cr. 


1860. 








1869. 








Sept S 


To Sandriet, 


478 


36 


Sept 17 


By Sundriee, 


06 


64 


Oct. 2 


** MdM. on 3 mo. 


256 


87 


« 20 


** cash on aoct 


200 


00 


u 21 


U M U 2 M 


875 


26 


Oot 8 


u u u 


826 


00 


Nov. 12 


u u u 3 « 


80 


00 


Not. 17 


MM U 


50 


00 


Dec. 15 


*< SuDdrlM, 


148 


76 


Deo. 27 


U U « 


84 


00 



PARTNERSHIP. 

697« Partnership is a relation established between two or 
more persons in trade, by which they agree to share the profits 
and losses of business according to the amount of capital furnished 
by each, and the time it is employed. 

638. The Partners are the individuals thus associated. 

Note. — The terms Capital or Stock, Dividend, and AuuttMHt, have tho same 
tigai&cAtion io Partoership as la Stocks, 



PAETKERfifilR gg} 

CA6B I. 

639. To find each partner's share of the profit or 
loss, when their capital is employed for equal periods 
of time. 

1. A and B engage in trade ; A furnishes $500, and B $700 as 
capital ; th^y gain $96 ; what is each man's share ? 

OPERATION. Analysis. The whole 

' ^^ amount of capital em- 

9 700 ployed 18 $500 + $700 

$1200, whole stock. «$1200 ; hence, A fiir- 

1%%% = T2> A's part of the stock. »»*^«« tVA = ^ of the 

jroo^ ^ 7 3>g u u u u capital, and B furnishes 

$96 X V\s =« $40 A's share of the gain, t^w = \\ of the capir 

$06 X '%r =* $56, B's " " « " ^^' -^^^ ^^^^ ^^^ 
' * man's share of the pro* 

fit or loss will have the same ratio to the whole profit or loss as his 

part of the capital has to the whole capital, A will have /| of the 

$96, and B j''^ of the $96, for their respective shares of the profits. 

We may also regard the whole capital as the first cause, and each 

man's share of the capital as the second cause, the whole profit or loss 

as the first effect, and each man's share of the profit or loss a« the 

second effect, and solve by proportion thus : 

liteavaa. 2deaiue. IsteffaeL 2d effect 

$1200 : $500 » $96 : ( ? ) r= $40, A's gain, 
$1200 : $700 « $96 : (?) = *56, B's " 
Hence we have the following 

BuLE. Multiply the whole profit or loss by the ratio of e(uK 
matCs share of the capital to the whole capital. Or, 

Hie whole capital is to each marCs share of the capital as the 
whole profit or loss is to each man*s share of the profit or loss 

EXA.MPLES FOR PBAGTICE. 

1. Three men engage in trade; A puts in $6470, B $3780, and 
C $9860, and they gain $7890. What is each partner's share of the 
profit ? Am. A's, $2538.453 ; B's, $1483.053 ; C's, $3868.493. 

2. B and C buy pork to the amount of $1847.50, of which B 

pays $739, and C the remainder. They gain $375 ; what is each 

one's share of the gain ? 
31 
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8. A^ B, and form a eompany for the mannfactaie of woolen 
clotlia. A puto in <10000, B 312800, and G 93200. C is allowed 
$1^0 a year for personal attention to the business; their cx> 
penses for labor, clerk hire, and other incidentals for 1 year are 
93400, and their reoeipta auring the same time are $9400. What 
is A's, B's, and C's income respectively from the business ? 

4. Four persons rent a farm of 115 A. 32 P. at 93.75 an acre. 
A puts on 144, B 160, C 192, and J> 324 sheep; how much i;eot 
ought each to pay ? 

5. Three persons gain 92640, of which B is to have 96 as oftea 
as C 94, and as often as D 92 ; how much is each one's share? 

6. Six persons are to share among them 96300 ; A is to have 
^ of it, B ^, G I, D is to have as much as A and G together, and 
the remainder is to be divided between E and F in the ratio of 
8 to 5. How much does each receive ? 

An$, A, 9900; j5, 91260; C, 91400; 
D, $2800; E, 9165; F, 9275. 

7. Two persons find a watch worth 990, and agree to divide the 
value of it in the ratio of j to | ; how much is each one's share? 

KoTB. — If the fraotions be rednoed to a common denominator, they will be to 
each other ae their nnmerators, (^8, III). 

8. A father divides his estate worth 95463.80 between his two 
sons, giving the elder } more than the younger ; how much is each 
son's share ? Ans, Elder, 92892.60 ; younger, 92571.20. 

9. Three men trade in company. A furnishes $8000, and B 
912000 Their gain is 91680, of which G's share is 9840 ; required, 
C's stock, and A's and B's gain. Ans, G's stock, 920,000. 

10. Four persons engage in the lumber trade, and invest jointly 
922500; at the expiration of a certain time, A's share of the 
gain is 92000, B's 92800.75, G's 91685 25, and D's 91014; how 
much capital did each put in ? Ans, D put in 93042. 

11. A legacy of 930,000 was left to four heirs in th6 propor- 
tion of I, I, I, and j, respectively; how much was the share of 
«acb ? 

. 12. Three men purchase a piece of land for 91200, of which 
8iun G pays 9500. They sell it so as to gain a certain. sui9^ of 
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vbicb A takes t71.27, and B (142.64; how miioh do A and B 
pay, and what is C's share of the gain ? Ans. C's gain, $152.72j* 

13. Three persons enter into partnership for the manufacture 
of coal oil, with a joint capital of 918840. A puts in 83 as often 
as B puts in (5, and as oflen as C puts in (7. Their annual gain 
is equal to C's stock; how much is each partner's gain ? 

14. A, B, and C are employed to do a piece of work for 926 45. 
A and B together are supposed to do | of the work, A and C ,'0, 
and B and C \^y and are paid proportionally ; how much must 
each receive f Am. A, $11.50 ; B, 9575 ; C^ 99.20. 

CASE II. 

630. To find each partner's share of the profit or loss 
when their capital is employed for unequal periods of 
time. 

It is evident that the respective shares of profit and loss will 
depend equally upon two conditions, viz. : the amount of capital 
invested by each^ and the time it is employed. Hence they will 
be proportional to the products of these two elements. 

1. Two men form a partnership ; A puts in 9320 for 5 months, 
and B 9400 for 6 months. They lose 9140 ; what is each man's 
share of the loss ? 

OPERATIOX. 

9320 X 5 = 91600, A's capital for 1 mo 
$400 + 6 =. 92400, B's " ** « 

94000, entire *' " '< 
9U^g s=s |, A's share in the partnership 

9140 X I « 956, A'- loss. 
9140 X 1 = 984, B'sloss. 

Analtsis The use of $320 for 5 months is the same as the use of 
$ times $320, or $1600, for 1 month ; and the use of $400 for 6 months 
is the same as the use of 6 times $400, or $2400, for 1 month; hence 
the use ot the entire capital is the same as the use of $1600 + $2400 
===$4000 for 1 month. A's interest kiihe partnership is therefore 
III) a }, a&d he will suiSsr } of «h& Idss, or $140 X i^|56; and 
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B*B interest in the partnership is {51S = ]> and he will Buffer j of the 
loss, or $140 X 5 = $84. 

We may also solve by proportion, the causes being compounded of 
the two elements, capital and time * thus : 

WOOO : »1600 » $140 : (?) = 85G, A's loss 
64000 : $2400 = $140 : (?) = $84, B's loss. 

Hence the following 

HuLE. Multiply each man's capital hy the time it is ett^ployed 
in trade, and add the products. Then multiply the entire profit or 
loss hy the ratio of eacji product to the sttm of tlie p-roducts;^ the 
results will be the respective sJiares of profit or loss of each part- 
ner. Or, 

Multiply each man\ capital hy the time it is employed in trade^ 
aiul regard each product as his capital, and the sum of the pro^ 
ducts as the entire capital, and solve hy proportion, as in Case L 

EXAMPLES FOR PRACTICE. 

1. A, B, and C enter into partnership. A puts in $357 for 5 
months, B $371 for 7 months, and C $154 for 11 months, and the; 
gain $347.20; how much is each one's share? 

Ans. A'8$102; B's $148.40; C's $96.80. 

2. Three men hire a pasture for $55.50. A put in 5 cows, 12 
weeks; B^ 4 cows, 10 weeks; and C, 6 cows, 8 weeks; how much 
ought each to pay? Ans, A $22.50; B $15; C $18. 

3. B commenced business with a capital of $15000. Three 
months aflerward C entered into partnership with him, and put 
in 125 acres of land. At the dose of the year their profits were 
$4500, of which C was entitled to $1800; what was the value of 
ihe land per acre ? 

4. A and B engaged in trade. A put in $4200 at first, and 9 
months aflerward $200. more. B put in at first $1500^ aad at ^he 
end of 6 months took out $500 At the end of 16 months their 
gain was $772.20 ; how much is the share of each ? 

5. Four companies of men worked on a railroad. In the first 
cpippaiiy there were 30 men who worked 12 days, 9 hours a day; 
in the second, there were 82 men wl)0 worked 15 dayS) 10 hours 
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a day; in the third, there were 28 men who worked 18 days, 11 
hours a day; and in the fourth, there were 20 men who worked 
15 days, 12 hours a day. The entire amount paid to all the com- 
panies was 81500 ; how much were the wages of each company ? 

6. A and B are partners. A's capital is to B's as 5 to 8 ; at 
the end of 4 months A withdraws i of his capital, and B f of his; 
at the end of the year their whole gain is $4000 ; how much he- 
longs to each? » uifu. A, tl714f; B, t2285f 

7. B, C, and D form a manufacturing company, with capitals 
of 815800, $25000, and 830000 respectively. - After 4 months B 
draws out 81200, and in 2 months more he draws out 81500 more, 
and 4 months afterward puts in $1000. C draws out 82000 at 
the end of 6 months, and 81500 more 4 months afterward, and a 
month later puts in 8800. J) puts in 81800 at the end of 7 
months, and 3 months after draws out 85000. If their gain at 
the end of 18 months be 815000, how much should each receive? 

Am, B, 83228.07; 0,85258.15; D, 86513.78, 

8. The joint stock of a company was 85400, which was doubled 
at the end of the year. A put } for } of a year, B | for } a year, 
and C the remainder for one year. How much is each one's share 
pf the entire stock at the end of the year ? 

•9. Three men engage in merchandising. A's money was in 
10 months, for which he received 8456 of the profits ; B's was in 
8 months, for whioh he received 8343.20 of the profits; and C's 
was in 12 months, for which he received 8750 of the profits. Their 
ivhole capital invested was 814345 ; how much was the capital of 
each ? ^ Am. A% $4332; B's, 84076.50 ; C's, 85937.50. 

10. Three men take an interest in a coal mine. B invests his 
capital for 4 months, and claims ^\ of the profits ; C's capital is in 
8 months ; and D invests 86000 for 6 months, and claims | of the 
profits; how much did B and C put in ? 

11. A, B, and C engage in manufacturing shoes. A puts in 
81920 for 6 months; B, a sum not specified for 12 months; and 
C, 81280 for a time not specified. A received 82400 for his stock 
itod profits, B 84800 for his, and C 82080 for his. Required, 
B's stock, and C^s time ? 

31* 
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ALLiaATION. 

631. Alligation treats of mixing or componndiDg twd or 
more ingredients of different values or qualities. 

639. The Kean Price or Qnality is the average pricef ixt 
quality of the ingredients, or the price or quality of a uuifc of the 
mixture. 

CASE I. 

633. To find the mean price or quality of a mixture, 
when the quantity and price of the several ingredients 
are given. 

NoTc. — The proeetfl of finding tb9 mei^n or avenge price of several ingredi- 
ents is culled Alligation Medial. 

1. A produce dealer mixed together 84 hushels of oats worth 
9.30 a hushel, 60 bushels of oats worth 8.38 a bushel, and 56 
bushels of oats worth $ 40 a bushel; required, the mean price. 

OPERATION. Analysis. The worth of 84 

$.30 X 84 = $25.20 bushels @ $.30 is $25.20, of 

.38 X 60 = 22.80 60 bushels @ $.38 is $22.80, 

.40 X 56 « 22.40 and of 56 bushels @ $.40 is 

200 ^ $70 40 $22.40 ; and we have in the 

whole compound 84 + 60+ 56 

$.3520, Ans. =200 bushels, worth $25.20+ 

$22.80 + $22.40 = $70.40. One bushel of the mixture is therefore 
worth $70.40 -r 200 = $.352. Hence the following 

Rule. Find the entire cost or valfie of the ingredienU^ and 
divide it hy the sum of the simples. 

EXAMPLES FOR PRACTICE. 

1. A grocer mixed 4 lb. of tea at $.60 with 3 lb. at $.70, 1 lb. 
at $1.10, and 2 lb. at $1.20; how much is 1 lb. of the mixture 
worth? Ans, $.80. 

2. A dealer in liquors would mix 14 gal. of w^ater with 12^ gal. 
of wine at $ 75, 24 gal. at $.90, and 16 gal. at $1.10; how mwh. 
18 a gallon of the mixture worth f Ans, i-7^^^ 
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3. If 3 lb.. 6 OS. of gold 23 carats fine be oomponnded wiih 
4 lb. 8 oz. 21 caraU, 3 lb. 9 os..20 carats, and 2 lb. 2 os. of alloy, 
what is the fineness of the composition ? Ant, 18 carats. 

4. A grain dealer mixes 15 bu. of wheat at $1.20 with 5 bo. 
at 81.10, 5 bo. at $.90, and 10 bu. at S.70 ; what will be his gain 
{)er bnahel if he sell the compoond at 91*25. 

5v A merchant sold 17 lb. of sugar at 5 cts. a pound, 51 lb. at 
8 cts., 68 lb. at 10 cts., 17 lb. at 12 cts., and thereby gained on 
the whole 33i per cent. ; how much was the average cost per 
pound? 

, 6. A drover bought 42 sheep at $2.70 per head, 48 at $2.85, 
and 65 at $3.24 ; at what average price per head must he sell 
them to gain 20 per cent.? Am, $3.567|f« 

7. A surveyor took 10 sets of observations with an instrument, 
■for the measurement of an angle, with the following results : 1st, 
36^ 17' 25.4"i 2d, 36° 17' 24.5"; 3d, 36° 17' 27.8"; 4th, 36° 17' 
26.9"; 5th, 36° 17' 25.4"; 6th, 36° 17' 24.7"; 7th, 36° 17' 24.2"; 
8th, 3i5° 17' 26.3"; 9th, 36° 17' 25.8"; 10th, 36° 17' 26.7". What 
is the average of these measurements? Ans, 36° 17' 25 J7''', 

8. Three trials were made with chronometers to determine the 
difference of time between two places ; the first trial gave 37 min. 
54.16 sec., the second 37 min: 55.56 sec, and the third 37 min. 
54.82 sec. Owing to the favorable conditions of the third trial, 
it is entitled to twice the degree of reliance to be placed upon 
either of the others; what should be taken as the difference of 
longitude between the two places, according to these observations? 

Ans. 9^28' 42.6". 
CASK n. 

634. To find the proportional quantity to be used of 
each ingredient, when the mean price and the prices of 
Jthe several fiimples are given. 

NoTB. — The process of finding the quantities to he used in ftny required mix- 
ture is oominonly called Alligation Alternate. 

1. A farmer would mix oats worth 3 shillings a bushel with 
peas worth 8 shillings a bushel, to make a compound worth 5 shil- 
lings a bushel ; what quantities of each may hft iikAl 
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AsAhTUB. If a niixtiure, in any pro* 
portions, of oats worth 3 shillhigs a 
Ans. bushel and peas worth 8 shillings, be 

priced at 5 shillings, there will be a 
gain on the oats, the ingredient worth less than the mean price, and 
a loss on the peas, the ingredient worth more than the mean price; 
and if we take such quantities of «ach that the gain and loss shall 
each be 1 shilling, the unit of voZue, the result will be the required 
mixture. By selling 1 bushel of oats worth 3 shillings for 5 sbiV 
lings, there will be a gain of 5 — 3 = 2 shillings, and to gain 1 shil- 
ling would require } of a bushel ; hence we place i opposite the 3. By 
selling 1 bushel of peas worth 8 shillings for 5 shillings, there will 
be a loss of 8 — 5 = 3 shillings, and to lose 1 shilling will require } 
of a bushel ; hence we write i opposite the 8. Therefore, } bushel of 
oats to } of a bushel of peas are the proportioneil quanHties for the 
required mixture. It is evident that the gain and loss will be equal, 
if we take any number of times these piroportipnal tenna for the mix? 
ture. We may therefore multiply the fractions ^ and ^ by 6^ the least 
common multiple of their denominators, and obtain the integers 3 
and 2 for the proportional terms (418,111); that is, we may take, for the 
mixture, 3 bushels of oats to 2 bushels of peas. 

2. What relative quantities of sugar at 7 cents, 8 cents, 11 cents, 
and 14 cents per pound, will produce a mixture worth 10 cents 
per pound? 

Analysis, To preserve the 
equality of gains and losses, wq 
must compare two prices or sim- 
ples, one greater and one less than. 
the mean rate, and treat each pair 
or couplet as a separate example. 
. Thus, comparing the simples whose 
priqes are 7 -cents and 14 cents, we 
£nd that, to gain 1 cent, } of a 
pound at 7 cents must be taken, 
and, to lose 1 cent, } of a pound at 
14 cents must bo taken ; and com- 
paring the simples the prices of 
v^hich are 8 cents and 11 ci^nts, we 
find that } pound at. 8 cents must be taken to gain 1 cent, and 1 pound 
2t 11 cents must be taken iolose 1 jcent. These proportional terms are 
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written in columns 1 and 2 We now reduce these ooaplets separately 
to integers as in the last example, writing the results in columns 3 
and 4 : and arranging all the terms in column 5, we hare 4, 1, 2, and 
3 for the proportional quantities required. If we compare the prices 
7 and 11 fcr the first couplet, and the prices 8 and 14 for the second 
couplet, as in the second operation, we shall obtain 1, 4, 3, and 2 fof 
the proportional terms. 

It will \Se seen that in comparing the simples of any couplet, one 
of which is greater and the other less, than the mean rate, the pro- 
portional number finally obtained /or either term is the difference 
between the mean rate and the other term. Thus, in comparing 7 
and 14, the proportional number corresponding to the former simple 
is 4, which is the difference between 14 and the mean rate 10 ; and 
the proportional number corresponding to the latter simple is 3, 
which is the difference between 7 and the mean rate. The same is 
true of every other couplet. Hence, when the simples and the mean 
rate are integers, the intermediate steps taken to obtain the final pro- 
portional numbers as in columns 1, 2, 3, and 4, may be omitted, and 
the same results readily found by taking the difference between each 
simple and the mean rate, and placing it opposite the one with which 
it is compared. 

^From these examples and analyses we derive the following 

Rule. T, Write the prices or qualih'ea of the several tngre- 
dknts in a colamn^ and the mean price or qualify at the UfL 

IT. Conside7 any two prices^ one of which is less and the other 
greater than the mean rate, as forming a couplet; find the differ- 
eftce between eavh of these prices and the mean rate, and write the 
reciprocal of each difference opposite the given price in the couplet, 
as one of the proportional terms. In like manner form the couplets, 
till all the prices have been employed, writing each pair ofpropor* 
tional terms in a separate column . 

III. If the proportional terms thus obtained are fra^Honal, mul- 
tiply each pair by the least common multiple of their denominators, 
and carry these integral produ^cts to a single column, observing to 
add any two or m>ore that stand in the same horizontal line; the 
finul results will be the proportional quantities required. 

j^oTES. — 1. If the nnmbera in any oouplet or column have a common factor^ 
it may be rejected* 
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%. W« aifty «!•» oMdtlply th* aimberi In aay donpitt or oehnnii by any "and* 
tiplier we choose, withoat aff^oting the eqoality of the gains and losses, and 
thus obtnin nn indefinite number of results, any one of which being taken will 
giva A correct final result. 

EXAMPLES FOB FRACTIOE. 

1. What quantities of flour worth $5}^ $6, and $7f per barrel^ 
must* be sold, to realise an average price of $6}^ per barrel? 

Akalybis. Comparing the 
first price with the third, we ob- 
tain the couplet | to f ; and com- 
paring the second price with the 
third, we obtain the couplet 4 to 
}. Reducing these proportional terms to integers, we find that we 
may take 4 barrels of the first kind with 2 of the third, and 12 of the 
second kind with 2 of the third ; and these two combinations taken 
together give 4 of the first kind, 12 of the second, and 4 of the third. 

2. How much sugar worth 5 cts., 7 cts., 12 cts., and 13 cts. per 
pound, will form a mixture worth 10 cts. per pound ? 

J ( 3 Ib^ of each of th0 first and third kinds, 2 lb. 
' I of the second, and 5 lb. of the fourth. 

3. How can wine worth ^.60 i.90 and $1.15 per gallon be mixed 
with water so as to form a mixture worth 8.75 a gallon ? 

A (By taking 3 gal. of each of the first two kinds of 
1 wine, 15 gal. of th^ third, and 8 gal, (^ water. 

4. A farmer hss^ 3 pieces of land worth $40, $60, and 980 m 
acre respectively How many acres must he sell from the dif- 
ferent tractsi, to rcalijEe an average price of 962.50 an acre? 

5. How much wine worth 9.60, 9.50, 9.42, 9.38, and $M per 
pint, will make a mixture worth 9*45 a pint? 

6. What relative quantities of silver | pure, | pui% ^^4 |% 
pure, will inake a mixture I pure ? 

4^. 3 lb. f pure, 3 lb. J pure, and 20 lb- 7% para- 

CASE III. 

.... ■ • ■ • ■ ■ ..'■". 

63S. When two or more of the quantities ar^ En- 
quired to be in a certain proportion. 

1, A firmer having oats worth 9.30, corn worth 9-60, and wheat 



AILIQATIOV. 



<n 



OPCSATION. 



r 80 

5e] 6G 

(.110 



1 


2 


3 


4 


5 


6 


ll\, 


^'n 


1 


3 


6 


7 


t\j 




2 






2 




<^ 




1 


2 


2 



wortli $1.10 per bushel, desires to form a mixture worth 1.50 per 
j^usdely which shall contain equal parts of com and wheat } in 
what proportion shall the ingredients be taken t 

Analysis. We first obtain 
the proportional terms in col- 
umos 3 and 4, by Case II. 
Now, it is evident that the loss 
and gain will be equal if we 
take each couplet, or any mul- 
tiple of each, alone; or both 
eonplets, or any mnltiples of both, together. Multiplying the terms 
in column 4 by 2, we obtain the terms in column 5 ; and adding the 
terms in columns 3 and 5, we obtain the terms in column 6 ; that is, 
the fanner takes 7 bushels of oats to 2 of com and 2 of wheats which 
is the required proportion. Hence the following 

Rule. I. Compare the given- prices^ and obtain the proportional 
terms b^ coupietSy as in Case 11. 

II. Reduce the couplets to higher or lower terms, as may be re- 
quired; then select the columns ai pleasure, and combine them by 
adding the terms in the same horizontal line, tUl a set of pro- 
portional terms is obtained, anstcering the required conditions, 

BXAMPLES FOR PRACTICE. 

1. A grocer has four kinds of molasses, worth 8.25, $.50, $.62, 
itod $:70 per gallon, respectively ; in what propottions may he mix 
^ie fonr kinds, to obtain a compound worth $.58 per gallon, using 
equal parts of the first two kinds? Ans. 4, 4, 8 and 11. 

■ 2; In what proportions may we take sugars at 7 cts.j 8 cts., 13 
cts., and 15 cts., to form ia compound worth 10 cts. per pound, using 
requal parts of the first l^ree kinds? Ans, 5, 5, 5 and 2. 

3 A miller has oats at 30 cts., corn at 50 cts., and wheat at 
100 dts« per bushel. He desii^s to form two mixtures, each worth 
70 cts. per bushel. In the first he would have equal parts of oats 
and corn, and in the second, equal parts of corn and wheat; what 
iitust be the proportional terms for each mixture ? 

M J For the first miiture, 1, 1 and 2. 
« ' \ For the second mixture^ 1) 4 and 4« 
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CASK IT. 

When the quantity of one of the (simple is 
limited. 

1 A miller kas oats worth (.28^ com worth 9.44, aod harlej 
worth $.90 per busbeL He wishes to form a mixture worth $.68 
per bushel, and contaimng 100 bnshels of eom. fibw many 
bushels of oats and barley may he take ? 

Akaltsis. By Case 
n, we find the pro- 
portional quaxitities 
to be 7 bushels of 
oats to 5 of com and 
8 of barley. But as 100 bushels of corn, instead of 5, are required, 
we must take *}* =»= 20 times each of the other ingredients^ in order 
that the gain aiid loss may be equal ; and we shall therefore have 
7 X 20 = 140 bushels of oats, and 8 X 20 «= 160 bushels of barley^ 
Hence the following 

Rule. Fiml the proportional quantities by Case II or Case 
III. Divide the given quantity by the proportional quantity of 
this ingredienty and multiply each of the other proportional quaU' 
iities by the quotient thus obtained. 
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EXAMPLl^S EOa PBAOTICE. - 

. 1. A dairyman bought 10 oaws at (20 a head ; how many nnisl 
he buy at 916, 918^ and 924 a head, so that the whole may cojiirt 
him an ayerage price of 922 a head F . . 

Ans. 10 at $16, 10 at 918> and 60 at $24. 

2. Bought 12 yards of cloth for 915 ; how many yardis must 1 
buy at 91 f) and 9f a yard/ that the average price of the irhole 
may be 91^ ? Ans. 12 yards at 91f and 16 yards at $|-i. 

3. How much water will dilute 9 gal. 2 qt. 1 pi of alcohol 96 
per cent, strong to 84 per cent. ? Ans, 1 gjd. 1' qt 1 pt. ' 

. 4. A grocer mixed teas worth 9^30, 9.55, atid 9-70 per pound, 
respectively, forming a mixture worth 9*45 per pound, haviDgequal 
parts of the first two kinds, and 12 Ifos. of the third kind; how 
m&By pounds of each of the first two kinds did he take ? 
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OPtBATION. 

8.48 X 18 » 
^2.x 8 « 
.85 X J — 

80 ) 816.20 

Mean 
given 

f 54 
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6S7* When the quantities of two or more of ike in- 
gredienta are limited. 

> 1. How maaj bushels of rye at 81.08, and of wheat at 81.44, 
must be mixed with 18 bushels of oats at 8.48, 8 bnsheb of ooim 
at 852, and 4 bushels of barley at 8.85, that the mixtojpe may be 

worth 8-84 per bushel ? 

Analysis. Of the given 
quantities there are 18 + 
8 + 4 = 30 bushels, whose 
mean or average price we 
find by Case I to be $.54. 
We are therefore required to 
mix 30 bushels of grain 
worth $.54 per bushel, with 
rye at $1.08, and wheat at 
$1.44, to make a compound 
worth $.84 per bushel. Pro- 
ceeding as in Case lY, we 

find there will be required 25 bushels of rye, and 5 bushels of wheat. 

Hence the following 

KuLE. Consider those ingredients whose quantities and prices 
are given as forming a mixture, and find their mean price hy Com 
T; then consider this mixture as a sisiglfi ingredient whose qtumtity 
and price are Jenown, and find the quantities of the other ingredients 

EXAMPLES FOB PBAOTICl:. 

1. A gentleman bought? yards of cloth @ 82.20, and 7 yards' 
@ 82; how much mu^ he buy @ 81.if^, imd @ 81.75 tliatthe 
ajtrerage price of the whole may be 81.80? 

2.' How much wine, at 81.75 a gallon, must be added to 60 gaU 
Ions at 81.14, and 30 gallons at 81.26 a gallon, so that the mixture 
may be worth 81.57 a gallon ? Ans, 195 gallons. 

S, A farmer has 40 bushels of wheat worth 82 a bushel, and 
70 bushels of com worth 8} a bushel. How many oats worth 8i 
a bushi^l must he mix with the wheat and corn,io make the mix« 
ture worth. 81 a bushel? Ans, 6} bushels. 

32 
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.CASK VI. 

638. When the quantity of the whole compound is 
limited. 

1. A tradesman has three kinds of tea rated at 9.30, 9.45, and 
$.60 per pound, respectiyely ; what quantities of each shonid he 
take to !brm a mixture of 72 pounds, worth f .40 per poundf '* 

opiRATioN. Analysis. By Case II, 

1 2 ^ d f ^ B ^^ ^^ ^^ propiortional 

quantitiioe to fprpi -the 

r 80 T*« TO 2 3 5 46 mixture to be 6 Ih,, at 

40 ] 45 j\ 2 2 18 $.30, 2 lb, at $.45, and 

these proportional quanti- 
ties, we find that they 
would form a mixture 6f 8 pounds. And since the required mixture 
is Y = 9 times 8 pounds, we multiply each of the proportional terms 
by 9, and obtain for the required quantities, 27 lb. at $.30, 18' lb. at 
$.45, and 9 lb. at $.60. Hence the following 

Rule. Find the proportional numbers as in Case II or Case 
III Divide the given quantity by the sum of the proportional 
gwintitiesy and multiply each of th^ proportional quantities by the 
qw^ient thus obtained. 



EXAMPLES FOR PBAOTICE. 

1. A grocer has coffee worth 8 cts., 16 cts., and 24 -cts. per 
pound respectively ] how much of each kind must he use, to fill a 
oask holding 240 lb, that ahall be worth 20 cts, -a pound? > 

. Ans. 40 lb. at 8 cts., 40 lb. at 16 cts., and 160 lb. «t 24 cts. 

2. A man bought calvea^ sheep, and lambs, 154 in all, for $154 
He paid $3} for each calf, $li for eaeh sheep, and $f fbr ench 
lamb ; how many did he buy of each kind ? 

Ans, 14 calves, 42 sheep, and 98. lambs. 

3. A man paid $165 to 55 laborers, consisting of men, women, 
and boys ; to the men he paid $5 a week, to the women $1 a week, 
and to the boys $i a week; how many were there of eaoh^ 

Ans, 30 men, 5 women, and 20 boys; ' 
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INVOLUTION. 

BSOi A Power is the prodact aruing from multiplying a 
number by itaelf, or repeating it any number of times as a factor. 

640' Involution is the process of raising a number to a given 
power. 

641^ The Square of a number is its second power. 

643 The Cube of a number is its third power. 

643* In the process of invoiution^ we observe, 

1 That the exponent of any power is equal to the number of 
tiroes the root has been taken as a factor in oontiuued multiplica- 
tion. Hence 

II. The product of any two or mora powers of the same num- 
ber is the power denoted by the sum of their exponents, and 

ni. If any power of a number be raised to any giren power, 
the result will be that power of the number denoted by the pro- 
duct of the exponents. 

1. What is the 5th power of 6f 

OPSRATION. Analtsis. We 

6x6x6x6x6 — 7776, Ans, multiply 6 by it- 

Or, self, and this pro- 

5 y ^ s. 6' a 86 ^^^^ ^y ^' ^^^ ^ 

36 X 6 5»6»^« 216 on, until 6 has 

6* X 6' « 6* « 216 X 36 « 7776, Ans. beentakenS timee 

in continued mul« 
tiplication; the final product, 7776, is the power required, (I). Or, 
we may first form the 2d and 3d powers * then the product of these 
two powers will be the 5th power required, (II). 

2 What is the 6th power of 12 ? 

Akaltsis. We find the cube of 

^^t. "^ i^oe«o^ M *1^® second power, which must be 

144' - 2985084, ^«*. the gth poweV. (III). 

644» Hence for the involution of numbers we have the fot 
lowing^ 
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Bulk. I. Multiply the given number by itxdf in continued 
tnul'.iplieattonj till it has been taken as many times as a /actor as 
there are units in the exponent of the rehired power. Or, 

II. Multiply together two or more powers of the given number^ 
the sum of whose exponents is equal to tlie exponent oj the required 
jvfictr. Or, ' • 

III Raise some power of the given number to such a power 
that the product of the two expon^ts shall be equal to the expotnent 
if the required power. 

NoTRS. — 1. A fraction is inrolved to any power by involving each of its 
termfi separately to the required power. 

3. Mixed nambers should be reduced to improper fractions before inrolation. 

3. When the number to be involved is a decimal, contracted multiplication 
may be applied with great advantage. 

SXAMPIJIS FOB PRACTICi:. 

1. What is the square of 79 ? Ans 6241. 

2. What is the cube of 25.4 ? Ans, 16387.064. 

3. What is the square of 1450 f 

4. Raise 16 J to the 4th power. Ans. 79659|f J 

5. Raise 2 to the 20th power. Ans. 1048576 

6. Raise 4378565 to the 8th power, reserying 5 decimals. 

Ans. .00135 -fc 

7. Raise 1 ,052578 to the 6th power, reserving 4 decimals 

Ans. 1.3600 db. 

8. Involve .029 to the 5th powetf 

. - Ans. .0000000§051H49. 
Find the value of each of the.fQllpwing expressions : 

9. 4.367V Ans. 363.691178934721. 
10 (|)». Ans. |i|. 
11- C2|)^ Ans. mf^^i^. • 
12 4.6» X 25» Ans. 1520875. 
13. (6|)* — 7.26«. ,. 14. (8})»x 2.5» 

15. ? of (i)» of (34)\ Ans. 5f. 

XoTE.— Cancel like powers of the stiine factor. 

16. 7^^-5-8 08 . 

17 (4' X 5« X 12») -4- (4« X 10* X 3"). Ans. 1200 ; 
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B^OLUTION. 

64«S* A Boot is a factor repeated to produce a power; thns, 
ID the expression 7 X 7 X 7 a 343, 7 is the root from which the 
power, 34^, is produced.- 

646* Evolution is the process of extracting the root of t 
ttiunber considered as a power ; it is the rererse of Inyolntion. 

. Any number whatever may be considered a power whose root 
is to be extracted. 

647*. 4 National Boo^ is « root thai can be exactly obtained. 

648» A Surd is an indicated root that can not be exactly ob- 
tained. 

649« The Badical Sign is the character, ^, which, placed 
before a number, indicates that its root is to be extracted. 

OJIO^e The Index of the root is the figure placed above the 
radical sign, to denote what root is to be taken. When no index 
is written, the index, 2, is always understood. 

6«fl« The names of roots are derived from the corresponding 
powers, and are denoted by the indices of the radical sign. Thus, 
-s/lOO denotes the »gMar« root ot 100 j VlOO denotes the cube 
root of 100; v^lUO denotes the fourth root of 100; etc. 

633* Evolution is sometimes denoted by a fractional exponent, 
the name of the root to be extracted being indicated by the deno- 

minator. Thus, the square root of 10 may he Wntten 10^ ; the 

eube root of 10, 10 , etc. • 

6tS3. Fractional exponents are also used to denote both inyo- 
lutioa and evolution in the same expression, the numierator indi- 
cating the power to which the given number is to be raised, and 
the denominator the root of the power which is to be taken ; thus, 

7 denotes the cube root ef the second power of 7, and is the 

same as v^7'; so also 7^ ■» v'^7*. 

8«f 4. In extracting any root of a number, any figure or figures 

may be regarded as tens of the next inferior order. Thus, in 

2546, the 2 may be considered as tens of the 8d order, the 25 as 

tens of the second order, or the 254 as tens of the first (icdfix. 
32* 



8T8 BVOLUTIOK. 

SQUARE ROOT. 

OSS* The Square Soot of a number is one of the two equal 
fiiotors that prodace the number. Thus, the square root of 64 is 
8, for 8 X 8 « 64. 

To derive the method of extracting the square root of a num- 
ber, it is necessary to determine 

Ist The relative number of places in a number and its square root 

2d. The relations of the figures of the root to the periods of 
the number. 

8d. The law by which the parts of a number are combined in 
the formation of its square ; and 

4th. The factors of the combinations. 

6tS6« The relative number of places in a given number and 
its square root is shown in the following illustrations. 

Root! Sqnarea. Roots. Sqnares, 

1 1 1 1 

9 81 10 1,00 

99 98,01 100 1,00.00 

999 99,80.01 1000 1,00,00,00 

From these examples we perceive 

Ist. That a root consisting of 1 place may have 1 or 2 places in thl9 
square. 

2d. That in all cases the addition of 1 place to the root adds 2 
places to the square. Hence, 

I. If we point off a ftumber into two-Ji^ure periods, commencing 
at the right hatid, the number of fuU periods and the left hand 
full or partial period will indicate the number of places in the 
square root. 

To ascertain the relations of the several figures of the root to the 
periods of the number, observe that if any number, as 2345, be de- 
composed at pleasure, the squares of the left hand parts will be re 
lated in local value as follow3 : 

2000* = 4 00 00 00 

2300* = 5 29 00 00 

2340« = 6 47 56 00 

2345^ = 5 49 90 25: Hence, 

II. The square of the fret figure of the root is contained whoUy 
in ike JirU Juried jof the popper I the square of the first ttoo figures 
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tf ike rooi u contained wholly in the firii two periods of the power ; 

and so on, 

VoTK. -•Tli^ pariodf and ikgvrM of the root are ooanted from tht left band. 

The combinations in the formation of a sqaare may be shown as 
follows : 

If we take any number consisting of two figures, as 43, and decom- 
pose it into two parts, 40+3, then the square of the number maj 
be formed by multiplying both parts by each part separately : thus, 

40 + 3 
40 + 3 



120 + 9 
1600 + 120 



1849. 



43« =t 1600 + 240 + 9 = 
Of these combinations, we observe that the first, 1600, is the square 
of 40 the second, 240, is twice 40 multiplied by 3 ; and the third, 9, 
is the square of 3. Hence, 

III. Tke square of a number composed of tens and units is 
equal to the square of the tenSj plus twice the tens multiplied by the 
anitSj plu* the square of the units. 

By observing the manner in which the square is formed, we per- 
ceive that the unit figure must always be contained as a factor in 
both the second and third parts ; these parts taken together, may 
therefore be factored, thus, 240 + 9 = (80 + 3) X 3. Hence, 

IV. If the square of the tens be subtracted from tlui entire 
squarcy the remainder will be equal to twice the tens plus the units 
multiplied by the units, 

L What is the square loot of 5405773576 ? 



OPERA nonr. 
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143 


505 
429 


1465 


7677 
7325 


14702 


35285 
29404 



147044 
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Analysis. Pointing off the 
given number into periods of 
two figures each, the 5 periods 
show that there will be 5 fig- 
ures in the root, (1). Since 
the square of the first figure 
of the root is always contained 
wholly in the first period of 
the power, (II), we seek for the 
greatest square in the first pe* 
riod, 54, which we find by 
trial to be 49!^ and wq ^Iqaa. 
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ita root, 7, as the -Rni figure of the required root, and regard it as 
icM of the next inferior order, (II). We now subtract 49, the 
square of the first figure of the root, from the first period, 54, tmd 
bringing down the next period, obtain 505 for a remainder. And 
since the square of the first two figures of the root is contained whtdlj 
in the first two periods of the power, (II), the remainder, 505, must 
contain at least twice the first figure (teiis) plus the second figure 
(units) J m\iliiplied by the second figure^ (I^)* ^ow if we could divide 
this remainder by twice the first figure plus the second, which is one 
of the factors, the quotient would be the second figure, or the other 
factor. But since we have not jet obtained the second figure, ^e 
complete divisor can not now be employed; and we therefore write 
twice the first figure, or 14^ at the left of 505 for a trial divisor, re- 
garding it as tens. Dividing the dividend, exclusive of the ri^t 
hand figure, by 14, we obtain 3 for the second, or trial figure of the 
root, which we annex to the trial divisor, 14, making 143, the com- 
plete divisor. Multiplying the complete divisor by the trial figure 
3, and subtracting the product from the dividend, we have 76 for a 
remainder. We have now taken the square of the first two figures of 
the root from the first two periods ; and since the square of the first 
three figures ot the root is contained vrholly in the first three periods, 
(II) we bring down the third period, 77. to the remainder, 76, and 
obtain for a new dividend 7677, which must contain at least iunce the 
two figures already found plus the third , multiplied by the third, (IV), 
Therefore to obtain the third figure, we must take for a new triaL 
divisor twice the two figures, 73, considered as tens of the next infe- 
rior order, which we obtain in the operation by doubling the last fig* 
ure of the last complete divisor, 143, making 146. Dividing, we ob- 
tain 5 for the next figure of the root ; then regarding 735 as tens of 
the next inferior order, we proceed as in the former steps, and thus 
continue till the entire root, 73524, is obtained. 

6«f 7« From these principles and illustrations we derive the 
following 

Rule. I. Point off the given number into periods af two figwres 
eachy counting from units* place toward the left and right, 

II. Find the greatest square number in the left hand period, and 
write its root for the first figure in the root ; suhtra^t the sqvxire 
number from ihe left hand period, and to the remainder bring 
down the next period for a dividend. 
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m. At the left of the dividend write twice the first /igure of the 
ijootyfor 6 trial dutimr ; divide the dividetid^ exclusive of its rigJU 
hand figwrCy by the trial divisor j and write the quotient for a trial 
Jvgwre in the root, 

I\ . Ann^x the trial figure of the root to the trial divisor for a 
complete divisor ; multiply the complete divisor by the trial ftgure 
%n the rooty subtract the product from the dividend^ and to the 
remainder bring down tlie next period for a new dividend. 

,y. MuUiply. the last figure of tJie last complete divisor by 2 and 
add the product to 10 times the prevums divisor, far a new trial 
dixfisoTy wi^i which proceed as before, 

KOTBS.— 1. If at Any time the product be greater than tbo dividend, diminish 
tfa« .trial fi|;ure oif ktM'root^ and oorreot thtf erroneous w.ork. 
. 2. If a cipher oc^ur in the root, ai^nez « cipher to the trial divisor, and aaothtr 
period to the dividend, and proceed aa before. 

^S. If there IB a reflaAinder after all the periods have been brought down, 
aniiex periods oi ciphers, and coatioue the root to as maoj decimal places as 
are required. 

4. The deeibial pointA in the worlc najr be omitted, care being taken to point 
off ia the root aecordini; to the number of decimal periods nved. 

5. The square root of a common fraction may be obtained by extrncting the 
square roots of the numerator and denominator separately, provided the teriD» 
are perfect squares ; otherwise, the fraction asisy first be reduced tc a deeimnl. 

, 6. Mixed nuuibers may be reduced to the decimal form before extracting the 
root; or, if the denominator of the fraction is a perfect square, to an improper 
fraction. 

7. The pupil will acquire greater facility, and secure ^eater accuracy, by. 
keeping units of like order under each other, and each divisor opposite the 
tiorrefiponding ditideod/ as shown Id the opersktiob. 

El^AWPIiJlS FOE PEACTICE. 

1. What is the sqnare root of 316^44 ? Ans: 562. 

2. What is the square root of 152S99025 ? Ans, 12345. 

8. What is the square root of 56280004 ? Of 697 ? 

4. What i» the square root of 10795.21 ? Ans, 103.9. 

5. What is the square root of 58.1406 1 ? Ans, 7.02 J. 
Find the yaiues of the following expressiokis : 

6. ^/ .00003 16969. Ans, ,00563; 

7. %/38o8.0769440964. Ans, 62.11342. 

8. V^|. Ans, .745355+. 

: rnfc' >/^9225>^ ^3504. 10. v^.l26736--v/. 046369. 
H/V4#|xV^fi^ Ans,^l, ■ 

12, \^8Vx 625' X 2*. Aiw^.^^^ltJi^^. 
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1600 
1124 

47600 
45184 


5656 


2416* 
2262 


566 


154 
113 
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OONnACTSB MKTBOB. 

OffS. 1* ^nd the square root of 8, correct to 6 decittal 
pUoes. 

optRATiON. Analysis. Extracting the square 

|2.828427+, Ans, root in the usual way until -we have 
8 000000 obtained the 4 places, 2.828, the 

4 corresponding, remainder is 2416, and 

JO 7^ the next trial diyisor, with the cipher 

384 omitted, is 5656. We now omit to 

bring down a period of ciphers to 
the remainder, thus contracting the 
diyidend 2 places ; and we contract 
the diyisor an equal number of plae^s 
by omitting to annex the trial figure 
of the root, and regarding the right 
hand figure, 6, as a rejected or re- 
dundant figure. We now divide as 
«- .^ in contracted division of decimals, 

40 (226), bringing down each divisor in 

its place, with one redundant figure 
increased by 1 when the r^eeUd figure is 5 or more, and carrying the 
tens from the redundant figure in multiplicatiim. We observe that 
the entire root, 2.828427+, contains a« many places <u there are places 
in the periods used. Hence the following 

Rule. I. If necessary, annex periods of ciphers to the given^ 
numhery and assume cu many figures as there are places required 
in the root ; then proceed in the usual manner until aU the assumed 
figures have been employed, omitting the remaining figures, ifi any. 
II. Form the next trial divisor cu usual, hut omit to annex to it 
the trial figure of the root, reject one figure from the right to form, 
each subsequent divisor ^ and in multiplying regard the right hand 

figure of eoAih contracted divisor as redundant. 

Notes. — 1. If the rejeet«d figure M b or more, increase the next left hand 
figure by 1. 
2. Always take full periods, both of decimals and integers. 

EXAMPLES FOE PEACTlCE. 

1. Find the square root of 32 correct to the seventh decfmal 
place. Ansi. 5.65685424^i 
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2. Find the square root of 12 eorraot to the seTenth decimal 
place. An$, 3.4&4101d+. 

8. Find the square root of 3286.9835 correct to the fourth 
decimal place. Ans. 57.3822+. 

4. Find the square root of .5 correct to the sixth decimal 
place. Ans, .745355+. 

5. Find the square root of 6^ correct to the sixth decimal 
place. Ans. 2.563479+. 

6. Find the square root of 1.06* correct to the sixth decimal 
place. Ans. 1.156817+. 

7. Find the value of 1.0125^ correct to the fourth decimal 
place. Ans. 1.0188+. 

8. Find the value of 1.023375^ correct to the sixth decimal 
place. Am. 1.01 1126 +. 

CUBE ROOT. 

j6«S9« The Cube Boot of a number is one of the three equal 
factors that produce the number. Thus^ the cube root of 343 is 
7, since 7 X 7 X 7 -> 843. 

To derive the method of extracting the cube root of a number, 
it iff necessary to determine 

1st. The relative number of places in a given number and its 
cube root. 

2d. The relations of the figures of the root to the periods of 
the number. 

3d. The law by which the parts of a number are combined in 
the formation of a cube ; and 

4th. The factors of these combinations. 

OOO. The relative number of places in a given number and 
its cube, is shown in the following illustrations : 

Roots. Cuba*. Booti. CabM. 

1 1 1 1 

9 729 10 1,000 

99 907,299 100 1,000,000 

999 997,0012,999 1000 1,000,000,000 

Ffom. these examples, we perceive, 
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let. That a root consisting of 1 place may have froin 1 to 3 phcces 
in tho cube. 

2d. That in all cases the addition of 1 place to the root adds 3 
places to the cube Hence, 

I. J/ we point og a wtmber mto three-figure petieth^ com- 
mencing at the right hand^ the number of full periods and tlifi left 
hand f\dX or particU period tcili indicate- the mmher' of place% in 
the cube root. 

To ascertain the relations of the Bcreral figuvos of the foot to the 
periods ot the number, observe that if any number, as 5423, be de- 
composed, the cubes of the parts will bje related in local value,, as 
follows: _ • V . 

6000»=125 000 000 000 
6400» = 157 3G4 000 000 - 
6420*= 159 220 088 GOO 
5423»= 159 484 G21 9G7. Hence, 

II The cube of (he first figxire of the root is contained whoU^ in 
the first period of the power ; the cvLe of the first two figures of 
the root is contained fbholfy' in the first ii66 periods of th& pai6er; 
and so on 

To learn the combinations of tens and units 'tn*tlie fonhatibn of a- 
oiibe, take any number bonsistiug of two figures, as 54, 'and decom- 
pose it into two parts, 50-{-4 ; then having formed the sc[aare by 656, 
in, multiply each part of this square by the units and tens .of :54 
separately, thus, . : : ■ ,: 

54'= 502+2x50x4+4* r , 

' ' 50+4 " . " . 

- 50«x 4+ 2x50x4*+ 4» 
50»+ 2 X 50^ X 4 + ; 50 X 4* 

54» = 50» + 3 X 50« X ,4 + 3 X 60 V' 4« + 4^ ^ fif6^" - ' - 
Of these combinations, the first is the 6ube of 50, the second is 3 
times the square of 50 multiplied by 4, the third is 3 times 5(5 multi- 
plied by the square "of 4, and the fouSrth is the cufee of 4^ Hence, 

III. The cube of a number composed of tens and units is equal 
to the cube of the tenSy plus three times the square of the tens multi- 
plied by the units, plus three tim^ the tens rriidtiplied by the square 
of the units J pluf the cuhe pf the units, r o 

By observing ttie manner in which the cube is formed, we perceive 
that each of the last three parts* eon^inafhe units as it fil(j|mrr^iei(e 
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purtfl^ eonsiderad as one nnmbeKy may therefore be eeparsted infta tvo 

factors, thus, 

(3x50» + 3x50x4+4«)x4. Hence, 
lY. J?/" the cube of the tens he subtracted from the entire cujbe^ 
the rematiufer will be composed of two factornyone of which will be 
three times the square of the tens plus three times the tens multiplied 
l^ tlie units plus the square of the units; and the others the units 
1. What is the cube root of 145780726447 f 

operation. 

145780726447 ( 5263, Am. 
I II 125 



152 304 



1566 9Z96 



7500 20730 
7804 15608 



811200 5172726 
820596 4923576 



83002800 249150447 
83050149 249150447 



, 15783 47349 

jMaltsi^. Pointis^ off the given number into periods, of 3 figures 
each, the four periods show that there will be four figures in the ropl^ 
(I). Since the cube of the first figure of the root is contained whoUy 
in the first period of the powOr, (IJ), we seek the greatest cube in the 
first period, 145, which we find by trial to be 125, and we place its 
roQt, 5, for the first figure of the required root, and regard it as Uns 
of the next inferior order, (SM)* We now subtract 125, the cube 
of this figure, from the first period, 145, and bringing down, t^e next 
period, obtain 20780 for a remainder. And since the cube of the first 
two figures of the root is contained wholly in the first two periods of 
the power, (li), the remainder, 20780, must contain at least the pro- 
duct of the two factors, one of which is three times ihe square of the 
first figure (tens), plu^ three times the first figure multiplied by the 
second (units), plus the square of the second; and the other, the second 
figure (IV) Now if we could divide this remainder by the first of 
these factors, the quotient would be the other factor, or the second 
figure of the root. But as the first factor is composed in part of the 
second figure, which we have not yet found, we can not now obtain the 
complete divisor ; and we therefore write three times the square of 
the first figure, regarded as tens, or 50« X 3 = 7500, at the left of the 
dividend, for a trial divisor, dividing the dividend by the trial 
divieer, we obtain 2 for the^ seoond, or trial fi^re^of^^e root^ -Do 
33 Z 
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«oi»plete the diTisor, we most add to the trial diTiaor, as a correction, 

three times the tens of the root already found multiplied hy the unite, 

plus the square of the unite, (IV). But as 50 X 3 X 2 -f 2> ^ (50 x 

3 -^ 2) X 2, we annex the second figure, 2, to three times the first 

figure, 5, and thus obtain 50 X 3 + 2 = 152, the first factor of the 

correction, which we write in the column marked I. Multiplying 

this result by the 2, we have 304, the correction, which we write in 

the column marked II. Adding the correction to the trial divisor, we 

obtain 7804, the complete divisor. Multiplying the complete divisor 

by the trial figure of the root, subtracting the product from the 

dividend, and bringing down the next period, we have 20780 for a 

remainder. 

We have now taken the cube of the first two figures of the root 

considered as tens of the next inferior order, from the first three 

periods of the number ; and since the cube of the first three figures 

of the root is contained wholly in the first three periods of the power, 

(II), the remainder, 20780, must contain at least the product of the 

two factors, one of which is thre€ times the square of iTie first itoo 

^figures of (he root (regarded as tens of the next order) plus three 

times the first two figures multiplied by the thirdy plus the square of the 

third; and the other, the third figure^ (IT). Therefore, to obtain the 

third figure, we must use for a trial divisor three times the square of 

the fivst two figures, 52, considered as tons. And we observe that the 

mgniflcant part of this new trial divisor may be obtained by adding 

the last complete divisor, the last correction, and the square of the 

last figure of the root, thus : 

7804 = (50* X 3) + (50x3x2)+2« 

304= 50x3x2 4-2* 

4 =1 2* 



8112 = (50* +100X2 +2*)X3 = 52»X3 

This number is obtained in the operation without re-writing tbe 
partd, by adding the square of the second root figure mentally, and 
combining unato of like oider, tiius : 4, 4, and 4 are 12, and we write 
fche unit figure, 2, in the new trial divisor; then 1 to carry and. i) 
is 1 ; then 3 and 8 are 11, ete. Annexing two ciphers to the 8112, 
because 52 is regarded as tens of the next order, and dividing by this 
new trial divisor, 811200, we obt^ 6, the third figure in the root. 
To complete the second trial divisor, after the manner of completing 
the first, we should -annex the third figure of the root, 6, to three 
tipies the former figures, 52, for the first factor of the correction^ 
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Bat as we have in column I three times 5 with the 2 annexed, or 152, 
we need only multiply the last figure, 2, by 3, and annex the third 
figure of the root, 6, which gives 15G6, the first factor of the correc- 
tion sought, or the second term in column I. Multiplying this number 
by the 6, we obtain 9396, the correction sought ; adding the correction 
to the trial divisor, we have 820596, the complete divisor ; multiplying 
the complete divisor by the 6, subtracting the product from the divi- 
dend, and bringing down the next period, we have 249150947 for a 
new dividend We may now regard the first three figures of the root, 
526, as tens of the next inferior order, and proceed as before till the 
entire root, 5263, is extracted. 

661* From these principles and illustrations we deduce the 
following 

BuLE. I. Point off the given number into periods of three 
figures each, counting from units place totoard the left and right. 

II. Pind the greatest cube that does not exceed the left hand 
period, and write its root for the first figure in the required root; 
subtract the cube from the left hand period, and to the remainder 
bring down the next period for a dividend. 

. III. At the left of the dividend write three times the square of 
the first figure of the root, and annex two ciphers, for a tried dir 
visor; divide the dividend by ^ trial divisor, and write the quo* 
tientfor a trial figure in the root, 

IV. Annex the trial figure to three times the former figure, and 
write the result in a column marked I, one line below the trial 
divisor, mvdtiply this term by the trial figure, and write the 
product on the same line in a column marked II ; add this term 
a^ a correction to the trial divisor, and the. result will be thec^vn- 
plHe divisor, 

V. Multiply the complete divisor by the trial figure ; subtract 
the product from the dividend, and to the remainder bring down 
the next period for a new dividend, 

VI. Add the square of the last figure of the root, the last term 
in column II, and the complete divisor together, and annex two 
ciphers, for a new trial divisor f t/P}(h whi^h vitain another trial 
^ure in the root. 
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VII. Multiplif the unit Jigure of the last term in column 1 hy 
8, ami annex the trial figure of the root for the next term of 
column I; multipfy this result hy the trial figure of the root for 
the next term of column II; add this term to the trial divisor for 
a complete divisoTy with tchich proceed as before* 

NoTRS. — 1. If at ntiy time the profUiet be grenter than the dividend, diminish 
the Irinl figure of the root, nnd correct the erroneous work. 

2. If n cipher ocenr in the root, annex two more ciphers to the trial divisor, 
and tnother period to the dividend ; thou, proceed m he(bre with ooLumn I, an* 
ntziog both cipher and trial figure. 

EXAMPLES POR PRACTICK." 

1. Whit is the cnbe root of 389017? Ans. 73. 

2. What is the cube root of 44361864 ? Ans, 354. 

3. What is the cube root of 10460353203 ? Ans. 2187. 

4. What is the cube root of 98867482624 ? Ans. 4624. 
6. What is the cube root of 30.625 ? Ans. 3.12866 +• 

6. What IB the cube root of llli ? Ans. 4.8076 f .. 

7. What is the cube root of .000148877? ^n«. .053. 
Find the values of the following expressions. 

8. </T226158§m2? Ans. 4mS. 

9. ^ViMrifiWt Ans. 8. 
10. V39304'? _ ^ns. 1156. 

- 11. ^^m X VjfH"? ' ^^' If 

12- How much does the sum of the cube roots of 50 and 31 

exceed the cube root of their sum? Ans, 2.4986 +• 

CONTRACTED METHOD^ 

^^03. In applying contracted deeimaildrvision to the ^x<^rac- 
tion of the cube root of numbers, we observe, 
' 1st. For each new figure in the root, the terms in the operation 
extend, to the right 3 places in the column of dividends, 2 places 
in the column of divisors, and 1 place in column I. Hence, 

2d. If at any point in the operation we omit to bring down new 
periods in the dividend, we must shorten each succeeding divisor . 
1 place, and each suoceeding term in column I, 2 places. 

1, What is the enbe root of 189, correct to 8 decimal places ? 
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OPERATION. 

| 5.73879355:A:, Ans. 
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Akaltsis. "We 
proceed by the usual 
method to extract 
the cube root of the 
given number until 
we have obtained 
the three figures, 
6.73 ; the corres- 
ponding remainder 
is 867483, and thB 
next trial divisor 
with the ciphers 
omiUed is 984987. 
We. , now omit to 
bring down a period 
of ciphers, thus con- 
tracting the divid- 
end 3 places; and 
we contract the di- 
visor an equal num- 
ber of :plaoes. by 
omitting to annex the two ciphers, and regarding the right hand 
figipre, 7, as a redundant figure. Then dividing, we obtain 8 for the 
next figure of the root. To complete the divisor, we obtain a correc- 
tion, 1375, contracted 2 places by omitting to annex the trial figure 
of the root, 8, to the first factor, 1719, and regarding the right hand 
figure, 9, as redundant in multiplying. Adding the contraction to 
the contracted divisor, we have the complete divisor, 986362,. the right 
hand figuri^ being redundant. Multiplying by 8 and subtracting the 
product from the dividend, we have 78393 for a new dividend. Then 
to form the, new trial divisor, we disregard the square of the root 
figure, 8, because this square consists of, the same orders of units as 
the two rejected places in the divisor; and we simply add the cor- 
rection, 1375, and the complete divisor, 986362, and rejecting 1 figure, 
thus obtain 98774, of which the right hand figure, 4, is iredundant. 
Dividing, we obtain 7 for the next root figure. Rejecting 2 places 
from the last term in column I, we have 17 for the next contracted 
term in this column. We then obtain, by the manner shown in the 
former step, the coi^rection 12, the complete divisor, 98786, the prod- 
tictj 6015O,.and the newdividend, 9243. We then obtain the new trial 
83* 
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diTisoT, 9880 ; and as colamn I is iermtnaUd by rejecting the two 
places, 17, we continue the contracted divisor as in square root, and 
thus obtain the entire root, 5.73879355 d=, which is correct to the last 
decimal place, and contains a« many place* as there are places in the 
periods used. Honce the following 

Rule. I. If necessary y annex ciphers to the given number ^ and 
cLSSume as many figures cm there are places rehired in the root; 
then proceed by the usual method until all the assum^ figures kave 
been emploj^. 

II. Form the next tried divisor as usualy but omit to annex the 
t\co ciphers, and reject one piace in forming each sid>seguent trial 
Jiimor, 

III In completing the contracted divisors, omtt at first to ^nnex 
tlte trial figure of the root to the term in column I, and rtyeot 2 
pjaces in forming each succeeding term in this column, 

IV. In muitiplymg, regard the right hand figure of each con-- 
traded term, in column I and in the column of divisors, as redund^ 
ant. 

NoTKi. — 1. After the cotitraotion commences, the square of the last root figure 
Is disregarded in forming the new trial divisors. 
2. Employ on\y full perioda in the number. 

EXAMPLES FOR PRACTICE. 

1. Find the cube root of 24, correct to 7 decimal places. 

Ans. 2.8844992 dr. 

2. Find the cube root of 12000.812161, correct to 9 decimal 
places. Ans. 22.894801834 d=. 

3. Find the cube root of .171467, correct to 9 decimal places. 

Ans. .555564730 =b. 

4. Find the cube root of 2. 42999 correct to 5 decimal places. 

Ans. 1.34442=b. 

5. Find the cube root of 19.44, correct to 4 decimal places. 

Avs. 2.6888 d=. 

6. Find the value of ^| to 6 places. Ans. .941035 db. 

7. Find the value of ^.571428 to 9 places. 

Ans. .829826686 dz. 
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8. Find the value of Vl.08674326« to 6 places. 

Ans. 1.057023 db. 

9. £ind the value of 1.05^ to 7 places. 

An$. 1.0847146 db. 

B007S OF ANT DSGR£E. 

669. Any root lehatever may be eztraeted by means of the 
square and cube roots, as will be seen in the two cases which follow. 

CASE I. 

664. When the index of the required root contains 
no other &ctor than 2 or 3. 

We have seeu that if we raise any power of a given iiumber to 
any required power, tho result will be that power of the given 
number denoted by the product of the two indices, (649, HI)- 
Conversely, if we extract suocessivety two or more roots of a given 
number, the result must be that root of the given number denoted 
by the product of the indices. 

1. What is the 6th root of 2176782336 f 

opsRATioN. Analysis. The index of the 

6 = 2x3 required xoot is 6 s= 2 X 3 ; we 

1/2176782336 = 46657 therefore extract the square root 

?/ 46656 =36, Atis, of the given number, and the 

cube root of this result, and ob- 

Or 

^^* tain 36, which must be the 6th 

\/2I76782S36 = 1296 root required. Or, we first find 

Vl296 = 36, Ans, *he cube root of the given num- 

ber, and then the square root of 
the result, as in the operation. Hence the following 

Rule. Separate the index of the required root into its prime 
factors^ and extract sv^cessively the roots indicated by the several 
/actors obtained; the Jinal result will be the required root, 

EXAMPLES FOR PRACTICE. 

1. What is the 6th root of 6321363049 ? Ans, 43. 

2. What is the 4th root of 5636405776 ? An*. ^T4, 
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8. What 18 tbe 8ib root of 1099511627776 ? An». 32. 

4. What is the 6th root of 25632972850442049 ? Ans, 543. 

5. What is the 9th root of 1.577635? Ans. 1.051963+. 

NoTK. — Bxtraet the cube root of the eabe root by the contracted metbod, 
•ariTinK the^ root In eactt ojpermtion lo $ dedioal plaeet only. 

6. What ifl the 12th root of 16.3939 ? Ans. 1.2624+. 

7. What is the 18th root of 104S617 f An$, 1.29504-. 

CASE n. . 

Il6ff. When the index of the required root is prime, 
or contains any other &etor than 2 or 3. 

'-' To extract ahj root of A ntimb^r is to separate the iiumter into 
as many eqnal factors as there are units in the index d the re- 
qnired root; and it will be found that if by any means we can 
separate a number into factors nearly eqnal to eich other, the 
aver(ige of these factors, or their sntti diyided the nnmber of fac- 
tors, will be nearly eqnal to the root indicated by the number of 
factors. 

1. What is the 7th root of 308 ? 

OPERATION. -AwALYsis. We first 

Vi^ =« 2.59-f find by Caae I, the 6th 

V3(^s=2.044- T^?*» *^^ also the 8th 

2.59 + 2.04 5= 4!63 roof of 308 ; and since 

4.63 -r- 2 = 2.31, assumed root. the 7th root must be 

2.31» =151.93 less than the former 

308 -f- 151.93 = 2.0272+ and greater than the 

2.31 X 6 + 2.0272 = 15.8872 i^ttp- wa fulrA +Vi* «^*^ 

15.8872 ^7 = 2.2696, Ist approximation. ^a**«'' ^^ *«^« the ave- 

■ — » ' rage of the two, or one 

2.2696« = 136.6748 • half nf tliA,V«„„^a 9 ^i 

308 -r 136.6748 = 2.253452+ half of their sums, 2.31 

2.269 X 6 + 2.253452 = 15.871052 *^ ^*" ** *h® assumed 

15.871052 -^ 7 = 2.267293, 2d approx. root We next raise 

the assumed root, 2.31, 
to the 6th power, and divide the given number, 308, by the repult, 
and obtain 2.0272+ for a quotient; we thus separate 308 into 7 fac- 
tors, 6 of which are equal to 2.31, and the other is 2.(^2. As Aese 
7 factors are nearly equal to each other, the average of them all must 
be a near approximation to the 7th root. .Multiplyiug the:2^1 1^ 6, 
adding the 2.0272 to the producti^ ^d dividing thi^ result by 7, we 
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find the ayerage to be 2.2006, which is the lint approximation to the 
required root. We next divide 308 bjr the 6th power of 2.26%, and 
obtain 2.2534524- for a qootient; and we thus separate the given 
number into 7 £Bu:tor8» 6 of which are each equal to 2*2690, and} the 
other 18 2.253452. Finding the average of these factors, as in the 
former steps, we have 2.267293, which is the 7th root of the given 
number, correct to 5 decimal places. Hence the following 

Rule. I. IHnd by trial 9ome number nearly equal to the re- 
quired root, and call this the OMtumed root, 

XL Divide the given number by thai power of the a$9Uwud:root 
denoted by the index of the required root leu 1 ; toHiiM quotient 
add (M9 many times the assumed root as there are units in the 
index of the required root leu ly and divide the amount by the 
index of the required root. The result teiU be the first approxi' 
mate root required. 

III. Take the last approximation for the assumed rooty with 
which proceed a^ with the former y and thus, continue till the re- 

quired root is obtained to a sufficient degree of exactneu. 

KoTBS. — 1. The involution i^nd division in all eases will be muob abridged hj 
decimal contraction. 

2. If the index of the required root contains the factor«> 2 or 3, we mny first 
extract the square or cube root as many times, successively , as these factors are 
found in the index, after whfch we must extraot that root of the result wbieh is 
denoted by the remaining factor of the index. Thus, if the 15th root were re- 
quired, we should first find the cube root, then the 5th root of this result. 

EXAMPLES FOB PRACTICE. 

1. What is the 20th root of 617 ? 

OPSRATION. 

^0 « 2 X 2 X 5. 
4/617 = 24.839485+. 
v^ 24.839485 « 4.983923+. 
v^4.983923 « 1.378206+. Ans. 

,., 2. What is the 5th root of 120 T 

3. What is the 7th root of 1.95678 ? 

4. What is the 10th root of 743044? 

6. What is the 15th TOot of 15 ? 

'' 6 What is the 25th root of 100 f 

7. What is the 5th root of 5 ? 
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APPLICATIONS OP THE SQUARE AND CUBE ROOTS. 

tftt9« An Angle is the opening between two lines ^ 
that meet each other. 




667. A Bight Angle is an angle formed by two 
lines perpendicular to each other. Thus, B A C is a righi angle. ' 

668« If an angle is less than a 
right angle, it is acute ; if greater 
than a right angle, it is obhue. 
Thus, the angle on the right of the 

line C B is acute, and the angle on ___. 

the left of C B is obtuse, 

II69. Parallel Lines are lines hay- a 

ing the same direction, as A and B. ^ 

670« A Triangle is a figure having three sides 
and three angles, as A B C. 

671. A Bight-Angled Triangle is a triangle 
having one right angle, as at C. 

679. The Hypotenuse Is the side opposite the ^ 
right angle, as A B. 

678* The Base of a triangle is the side on which it is sup- 
posed to stand, as A 0. 

674U The Altitnde of a triangle is the perpendicular distance 
from the base, or the base produced, to the angle opposite, as CB. 

NoTB. — The altitude of a right-angled triangle is the side called theperpen- 
dicalar. 

07tS« A Sqnare is a figure having four equal sides and four 
right angles 

676. A Beotangle or Paranelogram 
is a figure having four right angles^ and its 
opposite sides equal 

677. A Diagonal is a line drawn 
through a figure, joining two opposite j^ 
angles^ as A C. • 
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678. A Cirole u a figure bounded by 
one uniform carved line. 

679- The Circamfenaoe of & circle is 
the curved line bonndiDg it. 

680. The Siameter of a circle is « 
straight Itae pasatng tfarough the center, and 
termiaEtting in the eiranmferenoe. 

68L A Bemi-ClielA is one hilf of a circle. 

683. A Priam is a solid whose tiases or ends 
are anj similar, equal, and parallel plane fignreei 
and whose sides are parallelograms. 

683. A FaraUfllopiped is a solid bounded hy 
dx parallelograms, the opposite ones of which are 
parallel and equal to each other. Or, it is a prism 
whose base is a psrallelt^Tam. 

684. A Cube is a solid bonnded by ax 
equal squares. The cube is sometimes called • 
Bight PrUm. 

683. A Sphere or Globe is a solid 
bonnded by a single curved surface, which in 
every part is equally distant from a point 
.within oalled its center, 

686. The Oinmeter of a sphere is a 
straight line I>s8sing through its oenter, and 
teiminating at its surface. 

687. A Hemiiphere is one half of a % 

688. Similar Pignrei and Similar Solids are such as have 
their like dimensions proportional. 

PROBLEM I. 

6Sd. To find either side of a right-angled triangle, 
the other two Bides being given. 

Let us take anj right-angled triangle, as ASC, and form the 
square, A E D C, on the hjpotenuae. Now take a portion, A B C, of 
this square, and move it as on a Mnge alt X.,\u\<CA ^% '^u\%'% «x<&.^ 
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•re brought to the positions of H 
and E, respectivelj. Take also 
another portion, I) F C, and moye 
it as on a hinge at D, until the 
points F and C are brought to the 
positions of G and £, respectiTely. 
Then tha figure fanned by the 
parts thus mored and the remain- 
ing part wiU be oomposed of two 
new squares, one on AB, the 
base of the triangle, and one on 
DF, which is equal to the per- 
pendicular of the triangle. Hence, 

The 9quare of the J^/potenuse of a right^ngUd trzcmgle is^ equal 
to the sum of the sguaret of the other two tides* 

From this pioperty we deriye the following 

Bulk. I. To find the hypotenuse ; — Add the squared of the 
two sides, and extrcui the sqvare root of the sum, 

II. To find wther of the shorter sides ; — Subtract the square 
of the gwen side from the square of the hyp(^emusej and extract the 
square root of the remainder. 




XXAMPLES FOR P&ACTICK, . . 

1. The top of a tower standing 22 feet f|om the shore of a river ^ 
is 75 feet above the water^ and 256 feet iaa ej^raighl line £tom 
the opposite shore ; required the width of the riyer. 

^n<. 222.76 ft. 
' 2. Two sbips set sail from the same port, and one saiils due east 
60 leagneis, the other due north 84 leagues ; how far are ttey 
apart? 

3. A ladder 50 ft. long will reach a window 80 ft. from the 
ground on one side of the street, and without moving the foot, will 
reach a window 40 ft. -high on the other sidej what is the breadth 
of the street? 

4. What is the distance through a cubical block, measured from 
one corner to the opposite diagonal comer, the side of the oub^ 
being 6 feetj ^«s. 10.39 ft . 
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PROBLEM II. 

690, To find the side of a square equal in area to a 
given rectangle. 

Non. — Tbif mm, Mithmetieftllj considered, requires u tie lltad m mean jmv- 
portioHul between two giyen namben. 

The product of the sides of the TMtangle wiil be the area whioh 
the square is to contain ; hence 

Rule. Multiply the itdes of the rectangle toffether, and extract 
the Square root qf the jtroduct, • . 

EXAMPLES FOR PRACTICE* 

1. There is a field whose length is 208 rods, and whose breadth 
is 13 rods ; what is the length of the side of a square lot contain- 
ing an equal area ? Aiu. 52 rods. 

2. If it cost $912 to inelose a farm 216 rods long and 24 rods 
wide, how much less will it cost to in^dse a square fiirm of equal 
area with the same kind of fence f 

3. What is ihe mean proportional between 12 and 588 ? 

Ans, 84. 

4. A and B traded together. A put in $540 for 480 days^ and 
received i of the gain; and the number of dollars which B put 
in was equal to the number of days it was employed in trade. 
What was B's capital? Am, *720. 

PROBLEM ni. 

691. To find the two sides of a rectangle, the area 
and the ratio of the sides being given. 

NoTe.-r-Tbii case, eritbroetically oonsideredy requires ns to And two nnmbers 
whose product and ratio are given. 

If we multiply together the terms of the given 
ratio, the product will be the area of a rectangle 
similar in form to the rectangle whose sides are 
required. Now we perceive, by the accompanying 
figures, that multiplying bo A sides of any rect- 
angle by 2, 3, 4, etc., multiplies the area b'j W^ 
34 
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eqaares of these ntunberSp or 4, 9, 16, 
etc. If, therefore, we diyide the given 
ikrea by the rectangle of the terms pro- 
portional to the required aides, the quo- 
tient will be the sfttare of that number 
which must be multiplied into these pro- 
portional terms to produce the required 
sides. 

Hence the following 

RuLK. I. Divide the given area hy the product of the terms 
proportional to the tides, and extra/it the square root of the quotient. 

II. Multiply the root thus obtained by each proportional term; 
the products wttl be the corresponding sides. 

EXAMPLES FOR PRACTICE. 

1. The sides of a rectangle containing 432 square feet are as 4 
to 3 ; required the length and breadth. 

Ans. Length, 24 feet; breadth, 18 feet 

2. Separate 23 into two factors which shall be to eaeh other as 
2 to 3. Ans. 3.91578 + ; 5.87367 +• 

3. It is required to lay out 283 A. 2 R. 27 P. df land in the 
form of a rectangle whose length shall be S times the width; 
>rhat will be the dimensions f 

NoTS. — The proportional terms are. 3 : 1. 

Ans. 369 rods ; 123 rods. 

PROBLEM ly. 

69l9* To find the radius, diameter, or circumference 
of a circle, the ratio of its area to a known circle being 
giv^i^ 

All examples of this class relating to circles, may be solved by 
means of the following property : — 

The areas of tico circles are to each other as the squares of their 
radii, diameters, or circumferences. 

NdTPB. — This' prepay «f tb^ circle is only a pftrtieular case of ft more fi^netftl 
])r\ncSp\bf viz. : That the areas of similar /iguree are to each other «« the »quar%fi 
of thefr like dimentionB. Tb\8 pT\t\c\p\e \a T\gv^\^ di^tivoTi«,\x^\fc^ va. Geotnetryi 
but cannot be easily proved here. 
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XXAMPLVS rOE PBACTICE. 

1. The niinB of a oirclis oootidiiiiig 28.2744 sq. ft., in 6 ft ; 
trliat is the radius of a cirele ooDtainin^ 175.7150 sq, ft. ? 

28^744 : 175.7150 « 6' : ( ) — 225, flqaaro of radius re- 
quired. Hence, %/225 ■» 15, Ant, 

2. If it cost 175 to inclose a circular pond containing a cer- 
tain area, how much will it cost at the same rate to inclose an- 
other, containing 5 times the area of the first? Ans. $167.70. 

3. If a cistern 6 feet in diameter hold 80 barrels of water, what 
must be the diameter of a cistern of the same depth to hold 1200 
barrels f 

4. If a pipe 1.5 in. in diameter will fill a cistern in 5 h., what 
must be the diameter of a pipe that will fill the same cistern in 
55 min. 6 sec. f Aru. 3.5 in. 

PROBLEM Y. 

698« To find the side of a cnbe, the solid contents 
being given. 

KoTE. — This case, arithmetically considered, requires ns to separate a number 
uitQ three equal factors. 

The solid contents of a cube are found by cubing the length of 
one side; hence, 

KuLE. Extract the athe root of the given contents. 

£XAMPLt:S J^R PJlACTICB. 

1. What must be the length of the side of a cubical bin that 
shall contain the same quantity as one that is 24 ft. long, 18 fl. 
wide, and 4 fb. deep ? Ans, 12 ft. 

2. What must be ihe length of the side of a cubical bin that 
will contain 150 bushels 7 

3. What must be the depth of a cubical cistern that will hold 
200 bbl. of water? 

4. How manyisq. ft. in the sur&ce of a cube whose solidity is 
7^507 cu. ft.? Au», 110^4. 
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PROBLEM YI. 

. AM. To find t^e three dimeiisiotis of a parallelo- 
piped, the solid contents and the ratio of the dimen'? 
sions being ^ven. 

NoTB 1. - Thii ease, aritbmetically considered, requires ns to separate a num- 
ber into three faotore, proportional to three given numbers. 

The three dimensions will be like multiples of the proportional 
terms, (AM) ', the produet of the three dimensions, or the solid 
contents, will therefore contain the product of the three propor- 
tional terms, and the cube of the common ratio which the pro- 
portional terms respecUvelj bear to the corresponding dimensions, 
and no other factor. Hence the 

Rule. I. Divide the given contents by the product 0/ the temu 
proportional to the three dimensums, and extract the cvhe root of 
the qwotienJt. 

IL MUiipfy Ae^root ^u» ohtaxned by ea^h proportioned term ; 
the products mil be the corresponding sides, 

Nora S. — The dimensions are supposed to be taken in a direction perpen- 
dicular to the &ces of a solid, and to each other. 

EXAMPLES FOB PBAGTIGB. 

■ ■ '1 

1. A pile of bricks in the form of a parallelopiped contains 
8000 cu. ft , and the length, breadth, and thickness, are to each 
other as 4, 3, and 2^ respectively; what are the dimensions of the 
pile? . . Ans. 10, 15, and 20 ft. 

2. Three numbers are \Jb ea;ch other as 2, 5, and 7, and their 
continued product is 4480 ; required the humbiers. 

Am: 8, 20, and 28. 

3. Separate 160 into three factors which shall be to each other 
as 2, 2 J, and 3. Ans. 3,76414 + ; 4.70518 + 5 5.64622—. 

4. A person wishes tO'Cdnstruct a bin that shall be of equal 
width and depth, and the length three times the width, and that 
shall contain 450 bushels of grain? what must be its' dim^iisiofls ? 
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PB0MI80U0UB EXAMPLES. 

1. Th^te is ft park oontuiiing an ftrea <tf 10 A.2 B. 20, P.^ and 
the breadth 18 equal to i of the length. If two men start froui 
one comer and travel at the rate of 9 miles per hooTi one going 
by the walk aronnd the park, and the other taking the diagonal 
path through the park^ how much sooner will the latter reach 
the oppoiriite <M>mer than the former? Ana. 1 min. 28.8 seo. 

2. What is the length of one aide of a square piece of land con- 
taining 40 acres 1 Ans. 80 rd. 

3. The ground situated between two parallel streets is laid out 
into equal rectangular lots ifhose front measure is 44 per cent, 
greater than the depth. Now, if the streets were 20 feet further 
apart, the ground could be laid out into square lots of the same 
area as the rectangular. What is the distanee between the streets ? 

.^n«. 100 feet. 

4. How much less will it cost to fence 40 acres of knd in the 
form of a square, than in the form of a rectangle of which the 
breadth is } the length, the price per rod being $1.40 ? 

Ans. >112. 

5. If a cistern 6 feet in diameter holds 80 barrels of water, how 
much water will be contained in a cistern of the same depth and 
18 feet in diameter? ' 

6. What is the length of the side of a square which contains 
the same area as a rectangle 5} by 7 feet ? . Am. 6 ft. 2.4 + in^ . 
- 7. What is the length of the side of a square which can just 
be indiosed within a circle 42 inches in diameter? 

Ans, 29.7 — in. 
8. If it costs $75 to inclose a circular fish pond containing 3 A. 
86 P., how much will it cost to inclose another containing 17 A. 
HOP.? Am. $167.70. 

NOTH. — It is proved in Geometry that n\\ mmitar 9olida are to each ether as 
the cubes of their like dimensions. Hence, any dimension may be found by 
proportion, when its ratio to the corresponding dimension of a knotrn sioiilar 
solid is given. 

~ 9. What is the length of the side of a cubical vessel that eon- 
tains i as much as one whose side is 6 ft. ? Aiu&. ^ 'Ql. 
34* 2k 
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10. How many globes 4 in. in diameter are equal iu Tdwne to 
one 12 in. in diameter? 

11. If an ox tkat woigfas 900 lb. girt 6.5 fV., what is the weight 
of an ox that girts 8ft.? Am. 1677 lb. 14 4- os. 

12. If a cable 8 in. in ciroumferenoe supports a weight 0f 2&00 
H)., what most be the eircomferattce of a cable that will 8ttpp<Hi 
4960 1b.? 

18. If a stack of liay 4 feet high contain 4 tons/ how high 
must a similar stack be to contain 20 tons ? 



SERIES. 

89S« A Bsriss is a succession of numbers so related to each 
other, that each number in the succession may be formed in the 
same manner, from one or more preceding numbers. Thus, any 
number in the succession, 2, 5, 8, 11^ 14, is formed by adding 3 
to the |»*eceding number. Hence, 2, 5, 8, 11, 14, is a series. 

898* The Law of a Series is . the constant relation exis:tipg 
between two or more terms of the series. Thus, in the series, 3, 
7, 11, 15, we observe that each term after the first is greater than 
the preceding term by 4; this constant relation between the tenpfi 
is the law of this series. 

The law of a series, and the number of terms on which it de- 
pends being given, any number of terms of the series pan be 
formed. Th\is, let 64 be a term of a series whose law is, that each 
term is four times the preceding term. The term following 64 is 
64 X 4, the next term 64 x 4', etc. ; the term preceding 64 is 
64 -f- 4. Hence the series, as far as formed, is 16, 64, 256, J024. 

007* A series is either Ascending^ or Dacendwg, according 
as each term is greater or less than the preceding term. Thus, 2, 6, 
10, 14, is an ascending series ; 32, 16, 8, 4, is a descending series. 

G98* An Extreme is either the first or last term of a series. 
Thus, in the series, 4, 7, 10, 13, the first extreme is 4, t^e last, 13. 

099. A Mean is any term between the two extremes. Thus, 
in. the series, 6, 10, 20, 40, 80, the means are 10, 20, and 40. 
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700. An Arithmetieal or Equidifbrent Frogrettion is a 

series whose law of formation is a common difference. Thus, in 
the arithmetical progression, 8, 7, 11, 15, 19, each term is formed 
from the preceding bj adding the common difference, 4. 

701* An arithmetical progression is an ascending or descend- 
ing series, according as each term is formed from the preceding 
term by adding or subtracting the common difference. Thns, the 
ascending series, 7, 10, 13, 16, etc., is an arithmetioal progreision 
in which the common difference, 3, is constantly added to form 
each succeeding term; and the descending series, 20, 17, 14, 11, 
8, 5, 2, is an arithmetical progression in which the common dif- 
ference is constantly subtracted, to form each succeeding term. 

709. A Geometrical Progression is a series whose law of 
formation is a common multiplier. Thus, in the geometrical pro- 
gression, 3, 6, 12, 24, 48, each term is formed by multiplying the 
preceding term by the common multiplier, 2. 

T03« A geometrical progression is an ascending or descending 
series, according as the common multiplier is a whole number or 
a fraction. Thus, the ascending series, 1, 2, 4, 8, 16, eto., is a 
geometrical progression in which the common multiplier is 2; 
and the descending series, 32, 16, 8, 4, 2, 1, i, i, etc., is a geo- 
metrical progression in which the common multiplier is i. 

704. The Ratio in a geometrical progression is the common 
multiplier. 

TOS» In the solution of problems in Arithmetical or O-eomet- 
rical progression, five parts or elements are concerned, viz : 

In Arithmetical Progression — In Geometrical Progression^ — 

1. The first term; 1. The first term; 

2. '' lant term ; 2. '' last term ; 

3. ^* number of terms ; 3. '*. number of terms | 

4. " common difference ; 4. : " ratio ; 

5. " sum of the series. 5. " sum of the series. 

The conditions of a problem in progression may be such as to 
require any one of the five parts from any three of the four re- 
maining parts ', hence, in either Arithmetical or Geometrical Pro- 
gression, there are 5 X 4 =s 20 cases, or classes of ^roblems^ axvd 
no more, requiring each a different soVuWoti. 
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GENERAL PROBLEMS IK ARITHMETICAL PROGRESSION. 

PROBLEM I. 

706. Given, one of the extremes, the common dif- 
fbrence, and the number of terms, to find the other 
extreme. 

Let 2 be the first tena of an arithmetical progreBsioh, and 3 the 
oommon dilFereiiee ; then, 

2 =2 = 2, 1st term. 

2+3 =2+(3X l)^:5,2d 

2 + 3 + 3 =2+ (3x2)= 8,3d 

2 + 3 + 3 + 3 = 2 + (3 X 3) = 11, 4th 
From this illastration we perceiTe that, in an arithmetical pro^ 
gression, when the series is ascending, the second term is equal to the 
first term plus the common difference ; the third term is equal to the 
first term plus 2 times the common difference ; the fourth term is 
equal to the first term plus 3 times the common difference ; and so on. 
In a descending series, the second term is equal to the first term 
minus the common difference; the thitd term is equal to tl^e first 
minus 2 times the common difference ; and sO on. In all cases the 
difference between the two extremes is equal to the product of the 
common difference by the number of terms less 1. Hence the 

Rule. Multiply the common difference by the number of terms 
less 1 / add the product to the given term if it be. the less ^exitime^ 
and subtract the product from th^ given term if it be the greai^ 
fxtreme^ 

* • . ; 

■• • ■ * 

EXAMPLES JfOE P&AGTIOE^ 

1. The first term of an arithmetical progression is 5, tbe oom- 
mon differenced, and the number of terms 8; what id the last 
term? Ans. ZS. 

2. If the first term of an ascending series be 2, and the com- 
mon difference 3^ what is the 50th term? 

3. The first term of a descending series is 100, the common 
difference 7/ and the number of terms 13 ; what is the last term? 

4. If the first term of an ascending series be }, the common 
difference i, and the number of terms 20, what is the last term? 

Ans^ T^j. 
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PROBLXM U. 

yoy. Given, the extremes and number of terms, to 
find the common difference. 

Sizioe the difference of the extremes is always equal to the common 
difference multiplied by the number of terms less 1, (706 )• we have 
the folljOwiQg . 

B.ULE. Divide the difference of the extremes bjf the tiumber of 
terms less 1 

EXAMPLES FOB PBACTIC2. 

1. If the extremes of an arithmetical series are 3 and 15^ and 
tte number of terms 7, what is the common difference ? 

Ans, 2. 

2. The extremes ar6 1 and 51, and the number of terms is 76; 
what is the common difference ? 

3. Tli« extremes are .05 aind .1, and the nnmber of terms is 8 ; 
what IS the common difference ? Ans. .00714285. 

.4. If the extremes are and 2}, and the number of terms is 
18, what is the common difference J 

P&QBLVM m. .. 

y08. Given, the exlaremefi^ and commpn. . difference, 
to And the number of terms. 

Since the diffbrende of the extremes is equal to the common difier- 
ence multiplied by the number of tenns kss:!, (706)> we have the 
£»U0wiiig . ; 

B.U&E. Divide ike difference of tke^ extnmes h^ the common 
differenUy and iidd \ to the quotient, 

SXAMPliBS FOA PJE^AOTIOJB. 

1. The extremes of an arithmiettcal series are 5 and 75, and the 
eommon difference is 5; what is the^number ef terms f ' 

Ans, 15. 

2. The extremes «re \ and 20, and the common difference is 
6} ; find the number of terms. 
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3. The extremes are 2.5 and .25, and the common difference is 
.125; what is the number of terms? 

4. Insert 5 arithmetical means between 2 and 37. 

PROBLEM IV. 

709. Given, the extremes and number of terms, to 
find the sum of the series. 

Let us take any series, as 2, 5, 8, J.1, 14, and writing under it the 
same series in an inverse order, add each term of the inverted series 
to the term above it in the direct series, thus : 

2+ 6+ 8+11 + 14 = 40, oncethesum, 
14 + 11+ 8+ 5+ 2 = 40, 



K l( « 



16 + 16 + 16 + 16 + 16 = 80, twice the sum. 

From this we perceive that 16, the isum of the extremes of the given 
series, multiplied by 5, the number of terms, equals 80, which is tiffic€ 
the sum of the series ; and 80 -r- 2 = 40, the sum of the series. Hence 

Rule. Midtipfy the sum of the extremes by the number of 
terms, and divide the product hy 2. 

XXAMPLXS rOB PRACTICE. 

1. Find the sum of the series the first term of which is 4, the 
common difference 6, and the last term 40. Ans, 154. 

^ 2< The extremes are and 250, and the number of terms is 
1000 ; what is the sum of the series ? 

3. A person wishes to discharge a debt in 11 annual payments 
such that the last payment shall be 9220, and each payment greater 
than the preceding by 917 ; find the amount of the debt^ and the 
first payment Ans. First payment, $50. 

710t By reversing some one of the four problems now given, 
or by combining two or more of them, all of the sixteen remain- 
ing problems of Arithmetical Progression may be solved or 
analyzed. 
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GENERAL PROBLEMS IN GEOMETRICAL PROGRESSION. 

PROBLEM I. 

Til. Given, one of the extremes, the ratio, and the 
number of terms, to find the other extreme. 

Let 3 be the first term of a geometrical progression, and 2 the 
ratio: then, 

3 =3=3, the Ist term, 

3x2 = 3 X 21 = 6, ** 2d " 

3x2x2 a=3x2«=»12, "3d " 
3x2x2x2a=3 x2»=a24, "4th " 

From this illustration we perceive that, in a geometrical progression, 
the second term is .equal to the first term multiplied by the ratio ; the 
third term is equal .to the fint term multij^ied by the second power 
of the ratio; the fourth term is equal to the first term multiplied by 
the thiid power of the ratio ; and so on. The same is true whether 
the ratio be an integer or fraction. Hence the following 

BuLE. I. If the given extreme he the first terntj multiply it hy 
that power of the raJtio indicated hy the nwmher of terms less 1 ; 
the result vnU he the last term. 

n. If the given extreme he the last term, divide ithy that power 
of the ratio indicated hy the numher of terms less 1^ the result 
will he the first term. 

EXAMPLES POR PRACTICE. 

1. The first term of a geometrical series is 6, the ratio 4, and 
the number of terms 6 ; find the' last term. Ans, 6144. 

2. The last term of a geometrical series is 192, the ratio 2, and 
the number of terms 7 ; what is the first term ? 

3. If the first term be 6, the ratio j, and the number of terms 
8, what lis the last terin ? 

4. The first term is 25, the ratio ^, and the number of terms 
5; what- is the last term ? A?k%. -^-v 
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PROBLEM II. 

719. Given, the extremes and number of term^, to 
find the ratio. 

Since the last term is always equal to the first term multiplied by 
that power of the ratio indicated by the number of terms less 1, 
(711)« we have the following 

Rule. Divide the last term hi/ thejirst, and extract that root 
of the quoHerU indicated by the number of terms les9 1 ; the result 
toiil be the ratio, 

EXAMPLES JPOB PRACTICE. 

1. The extremes are 2 and 512, and tlie number of terms is 5 ; 
what is the ratio ? ... ; ^^ 4^ 

2. The extremes are ^^^ '^'^^ ^^ts^ ^^^ ^^ number of terms is 
8; what is the ratio ? 

3. The extremes are 7 and .01 12, and the number of terms is 
5; what is the ratio ? .. jiiu. 5. 

4. Insert 3 geometrieal means between 8 and 5000. 

PROBLEM HI. 

713. Given, the extremes and ratio, tafind the num- 
ber of terms. 

Since the quotient of the last term divided by the first term is 
equal to that power of the ratio indicated by the number of terms 
less 1, (712), we have the following 

BuLE. Divide the last term by the first, divide this qiiotient by 
the ratio f and the quotient thus obtained by the ratio again, and so 
on in successive, division, iHl Oie final quotient is 1. Jlie number 
of times the. ratio is used as a divisor^ j[>lus 1, is the number of 
terms, 

EXAMPLES FOA PJIAOTICE. 

1. The eitreiBies aife 2 and 1458, and the rado is 3; what is 
the number of terms ? • Ans, 7. 

i2. The firist term is 11, the last term 100, and the ratio 10 ; find 
the number of terms. 
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8. The first term is ^j^, the last tenn ^, and the ratio 2; what 
is the number of terms ? 

4. The extremes arc 196608 and 6, and the ratio is i ; what is 
the number of terms ? A:is, 6. 

PROBLEM IV. 

714. Given, the extremes and ratio, to find the sum 
of the series. 

Let HS take the series +5 4. 20+80 + 320=425, multiply each term 
by the ratio 4, and from this result subtract the given series term from 
term, thus: 

20 + 80 + 320 + 1280 = 1700, four times the series, 

5 + 20 + 8O4. 320 as 425, once the series, 

1280 — 5 = 1275, three times the series, 
Then 1275 -r 3 = 425, cmce the series. 

Hence the 

B.ULE. Multiply the greater extreme hy the ratio, subtract the 

less extreme from the product, and divide the remainder hy the 

ratio less 1. 

NoTB. — Let every descending series be inverted, and the first term called the 
last ; then the ratio will he greater than a unit. If the series be infinite, the least 
term is a cipher. 

EXAMPLES FOB PRACTICE. 

1. The extremes are 3 and 384, and the ratio is 2; what is the 
sum of the series ? Ans. 765. 

2. If the extremes are 5 and 1080, and .the ratio is 6, what is 
the sum of the series ? 

8. If the first term is 4|, the last term ^|^, and the ratio i, 
what is the sum of the series ? Ans, 7/^\. 

4. What is the sum of the infinite series, 8, 4, 2, 1, i, \f etc. ? 

PROBLEM v. 

715. Given, the first term, the ratio, and the num- 
ber of terms, to find the sum of the series. 

If, for example, the first term be 4, the ratio 3, and the number of 
terms 6, then by Problem I, we have 

4x3* = the last term. 
35 
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Whence by Problem IV, we nave 

1 >iilni = (51z:ilAi = 1456, the sum of the series, 
3-1 3 — 1 

Hence the following 

Rule. Raise the ratio to a power indicated hy the number of 

terms, and subtract 1 from the result; then muJUiph/ this remainder 

,by the first term^ and divide the product by the ratio less 1. 

EXAMPLES FOR PRACTICE. 

1. The first term is 7, the ratio 8, and the number of terms 4 ; 
what is the sum of the series? Ans, 280. 

2. The first term is 375, the ratio \y and the number of terms 
4 ; what is the sum of the series ? 

8. The first term is 175, the ratio 1.06, and the number of terms 
5; what is the sum of the series? Ans, 986.49 -{-• 

PROBLEM yi. 

710. Given, the extremes and the sum of the series, 
to find the ratio. 

If we take the geometrical progression, 2, 6, 18, 54, 162, in which 
the ratio is 3, and remove the first term and the last term, succes- 
sively, and then compare the results, we have 

6 + 18 + 54 + 162 == sum of the series minus the first term. 

2 + 6 + 18 + 54= sum of the series minus the last term. 

Now, since every term in the first line is 3 times the corresponding 
term in the second line, the sum of the terms in the first line must 
be 3 times the sum of the terms in the second line. Hence the 

KuLE. Divide the sum of the series minus the. first term, by the 
sum of the series minus the last term. 

EXAMPLES FOR PRACTICE. 

1. The extremes are 2 and 686, and the sum of the series is 
SOO; what is the ratio ? Ans. 7. 
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2. The extremes are } and 64, and the sum of the series is 
127| f what is the ratio ? 

3. If the sum of an infinite series he 4i, and the greater ex- 
treme 3, what is the ratio ? Ans, i. 

yiy. Every other problem in Geometrical Progression, that 
admits of an arithmetical solution, may be solved either by re- 
versing or combining some of the problems already given. 

COMPOUND INTEREST BY GEOMETRICAL PROGRESSION. 

718* We have seen (SSI) that if any sum at compound in- 
terest be multiplied by the amount of $1 for the given interval, 
the product will be the amount of the given sum or principal at 
the end of the first interval ; and that this amount constitutes a 
new principal for the second interval, and so on for a third, fourth, 
or any other interval. Hence, 

A question in compound interest constitutes a geometrical pro- 
gression, whose first term is the principal; the common multiplier 
or ratio is one plus the rate per cent, for one interval; the number 
of terms is equal to the number of intervals -{-1; and the last 
term is the amount of the given principal for the given time. All 
the usual cases of compound interest and discount computed at 
compound interest, can therefore be solved by the rules for geo- 
metrical progression. For example, 

Find the amount of $250 for 4 years, at 6 ^ compound 
interest. 

OPERATION. 

$250 X 1.06* = $250 X 1.262477 = $316.21925. 

Analysis. Here we have $250 the first term, 1.06 the ratio, and 
5 the number of terms, to find the last term. Then by 706 we find 
the last term, which is the amount required. 

EXAMPLES FOR PRACTICE. 

1. What is the amount of $350 in 4 years^ at 6 ^ per annum 
compound interest ? J.rw. $441.86. 

2. Of what principal is $150 the compound interest in 2 yearS; 
at 7 % ? 
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3. What sum at 6 ^ compound interest, will amount to $1000 
in 3 years ? Ans. $839.62. 

4. In how many years will $40 amount to $53.24, at 10 ^ com- 
pound interest ? Anz. 3 years. 

5. At what rate per cent, compound interest will any sum double 
itself in 8 years? Am. 9.05 + %. 

6. What is the present worth of $322.51^ at 5 ^ compound 
interest, due 24 years hence ? Am. $100. 



ANNUITIES. 

719. An Annuity is literally a sum of money which is pay- 
able annually. The term is, however, applied to a sum which is 
payable at any equal intervals, as monthly, quarterly, semi-annu- 
ally, etc. 

Note. — The term, interYal, will be used to denote tbe time between payments. 

Annuities are of three kinds : Certain, Contingent, and Per- 
petual. 

730. A Certain Annuity is one whose period of continu- 
ance is definite or fixed. 

T31* A Contingent Annuity is one whose time of commence- 
ment, or ending, or both, is uncertain ; and hence the period of 
its continuance is uncertain. 

733. A Perpetual Annuity or Perpetuity is one which con- 
tinues forever. 

733. Each of these kinds is subject, in reference to its com- 
mencement, to the three following conditions : 

1st. It may he deferred, i. e., it is not to be entered upon until 
afler a certain period of time. 

2d. It may he reversionary, i. e., it is not to be entered upon 
until afler the death of a certain person, or the occurrence of some 
certain event. 

3d. It may he in pos^emon, i. e., it is to be entered upon at 
onee, - 
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734* An Annuity in Arrears or Forborne is one on which 
the payments were not made when due. Interest is to be reck- 
oned on each payment of an annuity in arrears, from its maturity, 
the same as on any other debt. 

ANNUITIES AT SIMPLE INTEREST. 

73S« In reference to an annuity at simple interest, we observe : 

I. The first payment becomes due at the end of the first inter- 
val, and hence will bear interest until the annuity is settled. 

II. The second payment becomes due at the end of the second 
interval, and hence will bear interest for one interval less than the 
first payment. 

III. The third payment will bear interest for one interval less 
than the second ; and so on to any number of terms. Hence, 

lY. All the payments being settled at one time, each will be 
less than the preceding, by the interest on the annuity for one 
interval. Therefore, they will constitute a descending arithmetical 
progression, whose first term is the annuity plus its interest for as 
many intervals less one as intervene between the commencement 
and settlement of the annuity; the common difference is the in- 
terest on the annuity for one interval ; the number of terms is the 
number of intervals between the commencement and settlement 
of the annuity; and the last term is the annuity itself. 

73B« The rules in Arithmetical Progression will solve all 
problems in annuities at simple interest. 

EXAMPLES FOR PRACTICE. 

1. A man works for a farmer one year and six months, at <f20 
per month, payable monthly; and these wages remain unpaid 
until the expiration of the whole term of service. How much is 
due to the workman, allowing simple interest at 6 per cent, per 
annum ? 

OPERATION. Analysis. Here the 

$20 + 8.10 X 17 = $21.70, first term. Jf«* month's wages, 

$20 + $21.70 ^2^» ^8 *^e last term; 

~ X 18 = 375.30, sum. the number of months, 
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terms ; and the interest on 1 month's wB/gOB, $.10. is the common dif- 
ference ; and since the first month's wages has been on interest 17 
months, the progression is a descending series. Then, by 706 we find 
the first term, which is the amount of the first month's wages for 17 
mouths ; and by 709 we find the sum of the series, whi<^ is the sum 
of all the wages and interest. 

2. A father deposits annually for the benefit of his son, com- 
mencing with his tenth birthday, such a sum that on his 21st 
birthday the first deposit at simple interest amounts to $210, and 
the sum due his son to $1860. How much is the deposit, and at 
what rate per cent, is it deposited ? 

OPERATION. Analysis. Here the 

$1860x2— $210x12 -..^^ , ., $210, the amount of 
1^ = ^^^^> deposit. the first deposit, is 

210 100 **^® fi^®* term; 12, 

fT — : — = 10 %, rate. the number of depo- 

sits, is the number of 
terms ; and $1860, the amount of all the deposits and interests, is the 
sum of the series. By 709 we find the last term to be $100, which 
is the annual deposit ; and by 707 we find the common difierence to 
be $10, which is the annual rate % . 

3. What is the amount of an annuity of $160 for 5} years, pay- 
able quarterly, at 1} per cent, per quarter? Ans. $3819.75. 

4. In what time will an annual pension of $500 amount to 
$3450, at 6 per cent, simple interest ? Ans, 6 years. 

5. Find the rate per cent at which an annuity of $6000 will 
amount to $59760 in 8 years, at simple interest. 

Ans. 7 per cent. 

ANNUITIES AT COMPOUND INTEREST. 

737* An Annuity at compound interest constitutes a geomet- 
rical progression whose first term is the annuity itself; the common 
multiplier is one plus the rate per cent, for one interval expressed 
decimally ; the number of terms is the number of intervals for which 
the annuity is taken ; and the last term is the first term multiplied 
by one plus the rate per cent, for one interval raised to a power 
one Jess than the number of teima. 
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798. The Present Vahie of an Annnity is such a sam as 
would prodace, at componnd interest, at a given rate, the same 
amount as the sum of all the payments of the annuity at com- 
pound interest. Hence, to find the present value; — First find the 
amount of the annuity at the given rate and for the given time hy 
^/ 1 tS ^ then find the present value of this amount hy SSi9% 
taking out the amount of$l,or divisor, from SSlm 

Notes. — 1. The present value of a reTerslonary anfinity is that principal which 
will amount, at the time the rereraioa ezpirea, to what will then be the present 
value of the annuity. 

2. The present value of a perpetuity is a sum whose interest equals the an- 
nuity. 

730* Questions in Annuities at compound interest can be 
solved by the rules of Geometrical Progression. 
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1. Allowing 6 per cent, compound interest on an annuity of 
8200 which is in arrears 20 years, what is its present amount ? 

Ans. $7357.11. 

2. Find the annuity whose amount for 25 years is $16459.35, 
allowing compound interest at 6 per cent. An.% $300. 

3. What is the present worth of an annuity of $500 for 7 years, 
at 6 per cent campound interest? Ans. $2791.18. 

4. What is the present value of a reversionary lease of $100, 
commencing 14 years hence, and to continue 20 years, compound 
interest at 5 per cent.? Ans, $629,426. 

5. Find the sum of 21 terms of the series, 5, 4}, 4 J, etc. 

6. A man traveled 13 days; his lastday's journey was 80 miles, 
and each day he traveled 5 miles more than on the preceding day. 
How far did he travel, and what was his first day's journey? 

Ans, He traveled 650 miles. 

7. Find the 12th term of the series, 30, 15, 7^, etc. 

Ans, y^f;j. 

8. The first term of a geometrical progression is 2, the last term 
512, and common multiplier 4; find the sum of the series. 

Ans, 682. 
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9. The distaDoe between two places is 860 miles. In how many 
days can it be traveled, by a man who trayels the first day 27 
miles, and the last day 45, each day's journey being greater than 
the preceding by the same number of miles ? Ans. 10. 

10. The first term of a geometrical progression is 1, the last 
term 15625, and the number of terms 7 ; find the common ratio. 

Ans. 5. 

11. An annual pension of {500 is in arrears 10 years. What 
is the amount now due, allowing 6 per cent, compound interest ? 

Ans. $6590.40. 

12. Find the first and last terms of an arithmetical progression 
whose sum is 408, common difference 6, and number of terms 8. 

Ans. First term, 30 ; last term, 72. 

13. A farmer pays $1196, in 13 quarterly payments, in such a 
way that each payment is greater than the preceding by $12. 
What are his first and last payments? Ans. $20, and $164. 

14. A man wishes to discharge a debt in such a way that his 
first payment shall be $2, his last $512, and each payment four 
times the preceding payment. How long will it take him to dis- 
charge the debt, and what is the amount of his indebtedness ? 

15. A man dying, left 5 sons, to whom he gave his property as 
follows : to the youngest he gave $4800, and to each of the others 
li times the next younger son's share. What was the eldest son's 
fortune, and what the amount of property left ? 

Ans. Eldest son's share, $24300 ; property, $63300. 

16. Find the annuity whose amount for 5 years, at 6 per cent, 
compound interest, is $2818.546. Ans. $500. 

17. A merchant pays a debt in yearly payments in such a way 
that each payment is 3 times the preceding ; his first payment is 
$10, and his last $7290. What is the amount of the debt, and in 
how many payments is it discharged ? 

Ans. Debt, $10930; 7 payments. 

18. A man traveling along a road, stopped at a number of 
stations, but at each station he found it necessary, before proceed- 
ing to the next, to return to the place from which he first started j 
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the distance from the starting place to the first station was 5 miles^ 
and to the last 25 miles; he traveled in all 180 miles. How 
many stations were there on the road, and what was the distance 
from station to station? . Aiis, 6 stations; 4 miles apart. 

19. An annuity of 1^200 for 12 years is in reversion 6 years 
What is its present worth, compound interest at 6 ^ ? 

Ans. $1182.05+. 

20. A man pays $6 yearly for tobacco, from the age of 16 until 
he is 60, when he dies, leaving to his heirs 1(500. What might 
he have left them, if he had dispensed with this useless habit and 
loaned the money at the end of each year at 6 ^ compound 
interest ? Ans. (1698.548+ . 

21. What is the present worth of a reversionary perpetuity of 
$100, commencing 30 years hojipe, allowing 5 per cent, compound 
interest? Ans, $462.75+. 

22. Two boys, each 12 years old, have certain sums of money 
left to them ; the sum left to one is put out at 7 % simple inte- 
rest^ and the sum left the other at 6 ^ compound interest, paya- 
ble semi-annually, and the amount of each boy's money will be 
$2000 when he is 21 years old. What is the sum left to each 
boy? 

23. A merchant purchased 8 pieces of cloth, for which he paid 
$136; the difference in the length of any two pieces was 2 yds.^ 
and the difference in the price $4. He paid $31 for the longest 
piece, and $1 a yard for the shortest. Find the whole number of 
yards, and the price per yard of each piece. 

24. A farmer has 600 bushels of different kinds of grain, mixed 
in such a way that the number of bushels of the several kinds con- 
stitute a geometrical progression, whose common multiplier is 2 ; 
the greatest number of bushels of one kind is 320. Find the 
number of kinds of grain in the mixture, and the number of 
bushels of each kind. Ans, 4 kinds. 
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1. How many thousand shingles will cover both sides of a roof 36 
ft. long, and whose rafters are 18 ft. in length ? 

2. From f of i| of ^ of 70 miles, subtract .73 of 1 mi. 3 fur. 

3. What number is that from which if 7^ be subtracted, f of the 
remainder is 911 ? Ans, 144J. 

4. Wliat part of 4 is } of 6? Ans, }. 

5 It is required to mix together brandy at $.80 a gallon, wine at 
$.70, cider at $.10, and water, in such proportions that the mixture 
may be worth $.50 a gallon ; what quantity of each must be used ? 

Ans. 3 gaL of water, 2 of cider, 4 of wine, and 5 of brandy. 

C. What number increased by }, J, and J of itself equals 125 ? 

7. What is the hour, when the time past noon is equal to } of the 
time to midnight t Ans. 4 h. 48 min. p. h. 

8. A grwer mixed 12 cwt. of sugar @ $10, with 3 cwt. @ $8J, and 
8 cwt. (V^ $7}; how much was 1 cwt. of the mixture worth? 

0. If $240 gain $5.84 in 4 mo. 26 da., what is the rate ^ ? Ans, 6. 

10. If 24 men, in 189 da., working 10 h. a day, dig a trench 33| yd. 
long, 2| vd. deep, and 5J yd. wide ; how many hours a day must 217 
men work, to dig a trench 23 J yd. long, 2 J yd. deep, and 3 J yd. wide, 
in 51 days? Ans, ICh. 

11. AVhat is the difference between the interest and the discount of 
$450 at 5 per cent., for 6 yr. 10 mo.? 

12. A younger brother received $6300, which was i as much as his 
elder brother received; how much did both receive? 

13. Reduce .7, .88, .727, .91325 to their equivalent Qommon fractions. 

14. A person by selling a lot of goods for $438, loses 10 io ; how 
much should the goods have been sold for, to gain 12i fo2 

15. For what sum must a note be drawn at 4 mo., that the proceeds 
of it, when discounted at bank at 7 per cent., shall be $875.50? 

16. Three persons engaged in trade with a joint capital of $2128 ; 
A's capital was in trade 5 mo., B's 8 mo., and G's 12 mo. ; A's share 
of the gain was $228, B's $266.40, and C's $330. What was the capital 
of each? Ans, A% $912; B's, $666; C's, $555. 

17. Henry Truman purchased corn of John Bates, on 2 months' 
credit, as follows: Aug. 27, 300 bu. @ $.35 ; Aug. 31, 150 bu. @ $.40; 
Sept. 7, 500 bu. @ $.38 ; Sept. 12, 200 bu. @ $.42; Sept. 25 250 bu. 
@ $.40. When was the a|c due per average ? Ans. Nov. 8. 

18. A B and C can do a job of work in 12 da., C can do it in 24 da., 
and A in 34 da.; in what time can B do it alone? Ans. 81^ da. 

19. If a man travel 7 mi. the first day, and 51 mi. the last, increas- 
ing his journey 4 mi. each day, how many days will he travel, and 

how far? ^ns, 12 da., and 348 mi. 
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20. What is the difference between the true and bank discount of 
$2500, payable in 90 days at 7 per cent. ? Ana, $2.21. 

21. Which is the more advantageous, to buy flour at $5 a bbl. on 6 
mo., or $4,871 cash, money being worth 7 ^ ? Ana, At $5 on 6 mo. 

22. Sold J of a lot of lumber for what f of it cost ; what ^ was 
gained on the part sold? Ans, 25 ^. 

23. If $500 gain $50 in 1 yr., in what time will $960 gain $60 ? 

24. Received an invoice of crockery, 12 per cent, of which was 
broken ; at what per cent, above cost must the remainder be sold, to 
clear 25 per cent, on the invoice ? Ans, 42^*5. 

25. The sum of two numbers is 365, and their difference is .0675 ; 
what are the numbers ? 

26. If the interest of $445.62 J be $128.99 for 7 yr., what will be the 
interest of $650 for 3 yr. 10 mo. 15 da. ? 

27. Received from Savannah 150 bales of cotton, each weighing 
540 lb., and invoiced at 7d. a pound Georgia currency. Sold it at an 
advance of 26 ^, commission 1^ ^, and remitted the proceeds by 
draft' What was the face of the draft, exchange being 1 ^ discount? 

Ans, $12629.28+. 

28. A man in Chicago has 5000 francs due him on account in Paris, 
lie can draw on Paris for this amount, and negotiate the bill at 19| 
cents per franc ; or he can advise his correspondent in Paris to remit 
a draft on the United States, purchased with the sum due him, ex- 
change on U. S. being at the rate of 5 francs 20 centimes per $1. 
What sum will the man receive by each method? 

-4715. By draft on Paris, $970 ; by remittance from Paris, $961.53. 

29. What sum must be invested in stocks bearing 6 J J^, at 105^, to 
produce an income of $1000? ^ Ans, $16153.84. 

30. A person exchange^ 250 shares of 6 per cent, stock, at 70 ^, 
for stock bearing 8 per cent., at 120 ^ ; what is the difference in his 
income? Ana, $333.33^. 

31. If J of A's money equals f of B's, and J of B's equals J of O's, 
and the interest of all their money for 4 yr. 8 mo. at 6 ^ is $15190, 
how much money has each ? 

Ans, A has $18859.44+; B, $16763.95+ ; C, $18626.61. 

32. A boy 14 years old is left An annuity of $250, which is de- 

Eosited in a savings bank at 6 fl^, interest payable semi-annually; 
ow much will he be worth when of age? Ans, $2354.227. 

33. If a boy buys peaches at the rate of 5 for 2 cents, and sells 
them at the rate of 4 for 3 cents, how many must he buy and sell to 
make a profit of $4.20? 

34. What ^0 in advance of the cost must a merchant mark his 
goods, so that, after allowing 5 ^ of his sales for bad debts, an ave- 
rage credit of 6 months, and 7 ^ of the cost of the goods for his ex- 
penses, he may make a clear gain of 12} <fo on the first cost of the 
goods, money being worth 6 ^ ? Ans. 29.56 -f ti(^^ 
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35. Four men contracted to do a certain job of work for $8600; the 
first employed 28 laborers 20 da., 10 h. a day ; the second, 25 laborers 
15 da., i2 h. a day; the third, 18 laborers 25 da., 11 h. a day; and 
the fourth, 15 laborers 24 da., 8 h. a day. How much should each 
contractor receive ? 

Ans, Ist, $2686 ; 2d, $2158.39 ; 3d, $2374.24 ; 4th, $1381.37. 

36. If I exchange 75 railroad bonds of $500 each, at 36 % below 
par, for bank sjiock at 5 % premium, how many shares of $100 each 
will I receive ? Ans. $228!^. ' 

37. A trader has bought merchandise as follows : July 3, $35.26 ; 
July 4, $48.65, on 30 da.; Aug. 17, $6.48; Sept. 12, $50. What is 
due on the account Oct. 12, interest at 9 J6 ? Ans, 142.60. 

38. A farmer sold 34 bu. of corn, and 56 bu. of barley for $63.10, 
receiving 35 cents a bushel more for the barley than lor the com ; 
what was the price of each per bushel ? 

39. A speculator purchased a quantity of flour, Sept. 1 ; Oct. 1 its 
value had increased 25 % ; Nov. 1 its value was 30 % more than Oct. 
1; Dec. 1 he sold it for 15 % less than its value Nov. 1, receiving in 
payment a 6 months' note, which he got discounted at a bank, at 7 
^, receiving $12950 on it. How much was his profit on the flour? 

Am. $3238.52. 

40. A flour merchant bought 120 bbl. of flour for $660, paying 
$5.75 for first quality and $5 for second quality ; how many barrels 
were first quality ? Ans. 80. 

41. Two mechanics work together ; for 15 days' work of the first 
and 8 days* work of the second they receive $61, and for 6 days' 
work of the first and 10 days' work of the second they receive 
$38 ; how much does each man earn ? Ana, 1st, $63 ; 2d, $36. 

42. The duty, at 15 %, on Rio coff'ee, in bags weighing 180 lbs. 
gross, and invoiced at $.12} per pound, was $961.87 J, tare having been 
allowed at 5 % ; how many bags were imported ? Ans. 300. 

43. A dairyman took some butter to market, for which he received 
$49, receiving as many cents a pound as there were pounds ; how 
many pounds were there ? Ans, 70 lb. 

44. A mechanic received $2 a day for his labor, and paid $4 a week 
for his board ; at the expiration of 10 weeks he had saved $72 ; how 
many days did he work, and how many was he idle ? 

45. To what would $250, deposited in a savings bank, amount in 
10 yr., interest being allowed semi-annually at 6 % per annum ? 

46. How much water must be put with 100 gal. of wine that cost 
$120, so that 1 gal. of the mixture may be sold for $1, without loss ? 

47. If a pipe 3 in. in diameter will discharge a certain quantity of 
water in 2 h., in what time will 3 two-inch pipes discharge 3 times 
the quantity ? Ans, 4 h. 30 min. 

48. Wm. Jones & Co. become insolvent and owe $8100. Their 
assets amount to $4981.50. What per cent, of their indebtedness can 
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they pay, allowing the assignees 2i % on the amount distributed 
for their services ? Ans, CO per cent. 

49. Shipped a car load of fat cattle to Boston, and offered them for 
sale at 25 per cent, advance on the cost ; but the market being dull I 
sold for l4 per cent, less than my asking price, and gained thereby 
$170. How much did the cattle cost ; for how much did they sell ; 
and what was my asking price? 

Ans, Cost $2266.6G| ; sold for $2436.66§; asking price, $2833.33 1. 

50. What must be the dimensions of a cubical cistern to hold 2000 
gallons ? 

51. A man died leaving $5000 to be divided between his three sons, 
aged 13, 15, and 16 yr. 6 mo., respectively, in such a proportion that 
the share of each being put at simple interest at 6 % , should amount 
to the same sum when they should arrive at the age of 21. How 
much was each one's share? 

Ans, Youngest, $1636.76+ ; second, $1672.36+ ; oldest, $1790.88+. 

52. A vessel having sailed due south and due east on alternate days, 
was found, after a certain time, to be 118.794 miles south-east of the 
place of starting ; what distance had she sailed ? Ans, 168 miles. 

53. Imported 4 pipes of Madeira wine, at $2.15 a gallon, and paid 
$57.60 freight, and a duty of 24 per cent. I sold the whole for $1980 ; 
what was my gain ^o ? 

54. If 34i bu. of com are equal in value to 17 bu. wheat, 9 bu. of 
wheat to 59J bu. of oats, and 6 bu. of oats to 42 lb. of flour, how many 
bushels of com will purchase 5 bbl. of flour ? Ans. 423 J|. 

55. If stock bought at 8 % discount will pay 7 % on the invest- 
ment, at what rate should it be bought to pay 10 % ? 

56. A merchant in New York gave $2000 for a bill of exchange of 
£400 to remit to Liverpool ; what was the rate in favor of England ? 

57. A, B, and C start from the same point, to travel around a lake 
84 miles in circumference. A travels 7 miles, and B 21 miles a day 
in the same direction, and C 14 miles in an opposite direction. In 
how many days will they all meet? Ans, 12. 

58. The exact solar year is greater than 365 days by H^'i of a 
day ; find approximately how often leap year should come, or one day 
bo added to the common year, in order to keep the calendar right ? 

Ans, Once in every 4 yr. ; 7 times in every 28 yr. ; 8 times in every 
33 yr. ; 31 times in, every 128 yr. ; or 163 times m every 673 yr. 

59. A gentleman purchases a farm for $10000, which he sells after 
a certain number of years for $14071, making on the investment 5 ^ 
compound interest. He now invests his money in a perpetuity, which 
is in reversion 11 years from the date of purchasing the farm. Al- 
lowing 6 % compound interest for the use of money, find the annuity 
and the length of time he owns the farm. 

Ans. Annuity, $1065.85 ; owned the farm 7 yr. 

36 
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CO. What will I p^in % by purchasing goods on 6 mo., and selling 
them immediately for cash at cost, money being worth 7 % ? 

61. What sum must a man save annually, commencing at 21 years 
of age, to be worth $30000 when he is 60 years old, his savings being 
invested at 5 ^ compound interest? Ans, $481.37. 

62. Three persons are to share $10000 in the ratio of 3, 4, and 5, 
but the first dying it is required to divide the whole sum equitably be- 
tween the other two. What are the shares of the other two ? 

Ans. $4444*, and $5555^. 

63. If 50 bbl. of flour in Chicago are worth 125 yd. of cloth in New 
York, and 80 yd. of cloth in New York are worth 6 bales of cotton in 
Charleston, and 13 bales of cotton in Charleston are worth 3^ hhd. 
of sugar in New Orleans, how many hhd. of sugar in New Orleans 
are worth 1500 bbl. of fluur in Chicago ? Ans. 75 ,\*,^. 

64. Seven men all start together to travel the fame way round an 
island 120 miles in circumference, and continue to travel until they 
all come together again. They travel 5, 6}, 7J, 8i, 9}, lOJ and llj 
miles a day respectively. In how many days will they all be together 
again ? Ans, 1440 da. 

65. There are two clocks which keep perfect time when their pen- 
dulums beat seconds. The first loses 20 seconds a day, and the second 
gains 15 seconds a day. If the two pendulums beat together when 
both dials indicate precisely 12 o'clock, what time does each clock 
show when the pendulums next beat in concert ? 

Ans. The first shows 41 min. 8 sec. past 12 ; and the second 41 
min. 9 sec. past 12. 

66. If a body put in motion move J of an inch the first second of 
time, 1 in. the second sec, 3 in. the third, and so continue to increase 
in geometrical ratio, how far would it move in 30 seconds ? 

Ans. 5415900389f?f|i. mi. 

67. If stock bought at 5 jG premium will pay (j fo on the invest- 
ment, what ^ will it pay if bought at 15 fo discount ? Ans. 7y\ %. 

68. If 6 apples and 7 peaches cost 33 cts., and 10 apples and 8 
peaches cost 44 cts., what is the price of one of each ? 

Ans. Apples, 2 cts. ; peaches, 3 cts. 

69. A gentleman in dividing his estate among his sons gave A $9 
as often as B $5, and C $3 as often as B $7. C's share was 3?3862.50 ; 
what was the value of the whole estate? Ans. $£^097.50. 

70. A farmer sold 16 bu. of com and 20 bu. of rye for $30, and 24 
bu. of corn and 10 bu. of rye for $27. How much per bushel did he 
receive for each ? Ans. Corn, $.75 ; rye, $.90. 

71. A drover sold some oxen at $28, cows at $17, and sheep at 
$7.50 per head, and received $749 for the lot. There were twice as 
many cows as oxen, and three times as many sheep as cows. How 
many were there of each kind ? 

72. For what sum must a vessel, valued at $25000, be insured, so 
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that in case of ite loss, the owners may recover both the value of the 
vessel and the premium of 24 ^ ? 

73. A boy hired to a mechanic for 20 weeks, on condition that he 
should receive $20 and a coat. At the end of 12 weeks the boy quit 
work, when it was found that he was entitled to $9 and the coat ; 
what was the value of the coat? -4/w. ^7.50. 

74. An irregular piece of land, containing 540 A. 36 P., is ex- 
changed for a square piece containing the same area ; what is the 
length of one of its sides ? If divided into 42 equal squares, what 
will be the length of the side of each? 

75. What will be the difference in the expense of fencing two fields 
of 25 acres each, one square, and the other in the form of a rectangle, 
whose length is twice its breadth, the fence costing $.62J a rod ? 

^ Arm. $9.594- . 

7G. At what time between 5 and 6 o'clock are the hour and minute 
hands of a watch exactly together? 

77. A general, forming his army into a square, had 284 men re- 
maining ; but increasing each side by one man, he wanted 25 men to 
complete the square, flow many men had he ? Ans, $24000. 

78. Divide $3618 among 3 persons, so that the share of the first to 
that of the second shall be as 7 to 9, and of the first to the third as 3 
to 4. Ans, $1008, $1296, $1344. 

79. If a lot of land, in the form of an oblong or rectangle, contains 

6 A. 3 R. 12 P., and its length is to its width as 21 to 13. What are 
its dimensions ; and how many rods of fence will be required to in- 
close it? Ans, to last, 136 rd. of fence. 

80. Five persons are employed to build a house. A, B, C, and D 
can build it in 13 days ; A, B, G, and £ in 15 days ; A, B, D, and E 
in 12 days ; A, C, D, and E in 19 days ; and B, C, D, and E in 14 
days. In how many days can all together build it ; and which one 
could do the work alone in the shortest time ? 

Ans, lli-Yj*j\ ^^' * ^ *^ shortest time. 

81. Divide $500 among 3 persons, in such a manner that the share 
of the second may be i greater than that of the first, and the share 
of the third i greater than that of the second. 

Ans, 1st, $105fV; 2d, $157} J; 3d, $236} J. 

82. A and B engage in trade ; A puts in $5000, and at the end of] 
4 mo. takes out a certain sum. B puts in $2500, and at the end of 5 
mo. puts in $3000 more. At the end of the year A's gain is $1066^ 
and B's is $1333}. What sum did A take out at the end of 4 mo. ? 

Ans, $2400. 

83. What sum of money, with its semi-annual dividends of 5 ^ 
invested with it, will amount to $12750 in 2 yr. ? Ans, $10407.106+. 

84. If a speculator invests $1500 in flour, and pays 5 fo for freights, 
2 J^ for commission, and the flour sells at 20 fo advance on cost price, 
on a credit of 90 days, and he gets this paper discounted at bank at 

7 % , and repeats the operation every 15 davs, iivv^«»tv^^ ^3A. ^^^fc ^^ 
ceeds each time, how much will \>« n\a ^\vc5v^ ^va. YCk.\:v<i\a55i«si^«>»''^ 
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85. If a piece of silk cost $.80 per yard, at what price shall it be 
marked, that the merchaut may sell it at 10 % less than the marked 
price, and still make 20 % prodt? Atis, $1.0Gf. 

80. A merchant bought 20 pieces of cloth, each piece containing 
25 yd. at $4) per yard on a credit of 9 mo. ; he sold the goods at 
$4| per yard on a credit of 4 mo. What was his net cash gain, 
money being worth ^ ? Ans, $173.85.. 

87. A owes B $1200, to be paid in equal annual payments of $200 
each ; but not being able to meet these payments at their maturities, 
and having an estate 10 years in reversion, he arranges with B to 
wait until he enters upon his estate, when he is to pay B the whole 
amount, with 8 % compound interest. What sum will B then re- 
ceive? Am. $1996.074+. 

88. A gentleman who was entitled to a perpetuity of $3000 a year, 
provided m his will that, after his decease, his oldest son should receive 
it for 10 yr., then his second eon for the next 10 yr., and a literary 
institution for ever afterward. What was the value of each bequest 
at the time of his decease, allowing compound interest at 6 ^ ? 

Ana. To oldest son, $22080.28 ; to second son, $12329.51 ; to insti- 
tution, $15590.23. 

89. B has 3 teams engaged in transportation ; his horse team can 
perform the trip in 5 days, the mule team in 7 days, and the ox team 
mil days. Provided they start together, and each team rests a day 
after each trip, how many days will elapse before they all rest the 
same day? Ans. 23 days. 

90. A man bought a farm for $4500, and agreed to pay principal 
and interest in 4 equal annual installments; how much was the annual 
payment, interest being 6 ^ ? Ans. $1298.67 + . 

91. A bought a piece of property of B, and gave him his bond for 
$6300, dated Jan. 1, 1860, payable in 6 equal annual instalments of 
$1050, the first to be paid Jan. 1, 1861. A took up his bond Jan. 
1, 1864, semi-annual discount at the rate of 6 % per annum on the 
several payments which fell due after Jan. 1, 1861, being deducted ; 
what sum canceled the bond? J.rw. $2972.54+. 

92. A gentleman desires to set out a rectangular orchard of 864 trees, 
80 placed that the number of rows shall be to the number of trees in a 
row, as 3 to 2. If the trees are 7 yards apart, how much g:round will 
the orchard occupy ? Aru. 39445 sq. yd. 

93. S. C. Wilder bought 25 shares of bank stock at an advance of 

6 % on the par value of $100. From the time of purchase until 
the end of 3 yr. 3 mo. he received a semi-annual dividend of 4 J!&, 
when he sold the stock at a premium of 11 ^o. Money being worth 

7 ^ compound interest, how much did he gain? Ans. $137.31. 

94. A builder employs a certain number of men, dividing them into 
companies according to the kind of work they can perform. When 
he settles with each company at the end of the week, ne finds that the 
number of men in each is such, that they constitute a geometrical 
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progrossion whose first term is 4, last term 64, and ratio 2. ' He set- 
tles with the men in such a way that, by paying $1.50 per day each 
to those in the largest company, and $.50 per day to thfwe in the 
smallest company, and taking one day's wages off one man in each 
company, he has an arithmetical progression whose common differ- 
ence is .25. Find the number of companies ; the total number of 
men ; the daily wages in each company ; and the total sum paid for 
one week. 

Ans. 5 companies ; 124 men ; 1st co., $2 per day ; 2d, $6 ; 3d, $16 ; 
4th, $40; 5th, $9G ; weekly payment, $960. 

r 

NoTiCB. — A Key to this work is published, containing full and dear solutions 
to all the examples. 



MENSURATION. 

LINES AND SUPERFICIES. 

730. The Area of a fig^e is its superficial contents, or the sur- 
face included within any given lines, without regard to thickness. 

In taking the measure of any line, or surface, we are always gov- 
erned by some denomination, a unit of which is called the tfnu of 
Measure J (279). 

PROBLEM I. 

731. To find the area of a square or rectangle. 
Rule. Midtiply ike length by the breadth. 

Note. — For analysis of the principles of this rule see 288. 

EXAMPLES FOR PRACTICE. 

1. How many square yards in the floor, ceiling, and walls of a 
room 24 feet long, 15 feet wide, and 8 J feet high ? Ans. 153}. 

2. The boundary lines of my farm, taken in order, are as follows : 
The first runs north 38 ch. 20 1. ; the second, east 25 ch. 14 1. ; the 
third, south 12 ch. 8 1. ; the fourth, west 8 ch. 30 1. ; the fifth, south 
26 ch. 12 1. ; the sixth, west 16 ch. 84 1. to the place of beginning. 
Required the area. Ans, 74 A. 66.8+ P. 

3. If a piece of land 20 rods long contain 240 square rods, what is 
its width ? 

Note. — Reverse the rule. 

4. A surveyor wishes to lay out a rectangular lot of land which 
shall be 120 rods in length, and contain 70 acres ; what must be its 
width ? Ans, 93 J rods. 

5. A piece of land 8 chains wide contains 40 acres ; what is its 
length in chains ? 

56* 
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PROBLEM n. 

732. To find the area of a rhombus or a rhomboid. 

A Bhombus is a figure having four equal sides 
and four oblique angles. 

A Rhomboid is a figure having its opposite sides 
equal and parallel, and its angles oblique. 

NoTB. — The rqunre, rectangle, rhombas, and rhomboid, 
having tboir opposite sides parallel, are called by the general 
name, paralUUtgram, 

Rule. Multiply the length by the shortest or perpendicular distance 
between two opposite sides, 

EXAMPLES FOR PRAGTIOE. 

1. The side of a plat of ground in the form of a rhombus is 36 feet, 
and the perpendicular distance between either two of the sides is 28 
ft. 9 in.; what is the area of the plat? Ans, 3 sq. rd. 218^ sq. ft. 

2. The longer sides of a rhomboid measure 72 rods, and the shorter 
sides 20 rods ; and a perpendicular from the obtuse angle at the ex- 
tremity of one of the longer sides meets the opposite side 12 rods from 
the acute angle at its extremity. Required the area of the figure. 

Ans. 7 A. 32 P. 

3. The longer sides of a piece of land in the form of a rhomboid, 
run north ana Boulh, and are 30 rods apart ; and the shorter sides 
are half the length of the longer ; if a piece of land in rectangular 
form was enclosed by lines of the same length as these, respectively, 
it would contain 14 A. 72 P. What is the area of the rhomboid ? 

Ans. 12 A. 120 P. 

PROBLEM III. 

733. To find the area of a trapezoid. 

A Trapezoid is a figure having four sides, two of 
which are parallel. 

Rule. Multiply one half the sum of the parallel 
sides by the perpendicular distance between them, 

EXAMPLES rOR PRACTICE. 

1. My farm has four sides, two of which are parallel, and at a dis- 
tance from each other of 30 ch. 25 1. ; the lengths of the parallel sides 
are 72 ch. 40 L, and 84 ch. 36 L, respectively. How many acres in 
my farm ? Ans, 237 A. 15.92 P. 

2, What ia the area of a board 12 feet long, 16 inches wide at each 
end, and 9 in the middle? 
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3. The boundary lines of a meadow are as follows : the flNt runs 
north 36 rods, the second in a northeasterly direction 30 rods, the 
third south 54 rods, and the fourth west 24 rods, to the place of be- 
ginning. Required the area of the meadow. Ans, 6 A. 120 P. 



PROBLEM IV. 

734. To find the area of a triangle. 

Rule. Multiply one half the haae by the cUtittide, or one half the 
altitude by the ba^e ; or. 

Multiply the ba^e by the altitude, and divide the product by 2. 

EXAMPLES FOR PRACTICE. 

1. IIow many square yards in a triangle whose base is 126 feet, 
and perpendicular 24 feet? Ans. 1G8 sq. yd. 

2. The gable ends of a barn are each 34 ft. wide, and the perpen- 
dicular height of the ridge above the eaves is 8 fb. ; how many feet of 
boards will be required to board up both gables? Atis, 272 ft. 

Note 1. — It ivill readily be seen that the gable may be divided into two riglii- 
angltid triangles. 

3. The area of a right-angled triangle is 48 feet, and the base is 12 
feet ; what is the perpendicular ? 

Note 2. — This'ezample is the reverse of the preceding ones. 

4. The area of the gable of a certain building is 108 feet, and the 
perpendicular height of the ridge of the roof above the eaves is 9 feet; 
what is the width of the building ? 

5. One side of a triangular field is 18 rods in length, and the 
perpendicular distance between this side and the opposite angle is 15 
rods ; what is the area of the field ? Ans, 135 P. 

6. What are the contents of a triangular board, each of whose sides 
measures 18 inches? Ans, 140.29-|- sq. in. 



PROBLEM V. 

735. Ta find the diameter or the circumference of a circle. 

It is proved in Geometry that in every circle the ratio between the 
diameter and the circumference is 3.14i59-(-. Hence 

Rule. I. To find the diameter; — Multiply the circumference by 
.31831. 
II. To find the circumference ; — Multiply the diam.tUx 6tj ^A.4\5A^ 
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EXAMPLES FOR PRACTICE. 

1. What is the circumference of a circle 8 feet in diameter ? 

Ans, 25 ft. 1.59+ in. 

2. If the circumference be 49.52 rods, what is the diameter ? 

Ans, 15.762+ rd. 

3. What is the length of an arc of 18^ in a circle whose radius is 4 
ft. 8} in. ? Ans, 1 ft. 5.75 in. 

4. Within a circular garden 66 chains in circumference, is a circu- 
lar pond 66 rods in circumference ; what is the width of the ring of 
lana surrounding the pond ? Ans. 31.51 4- rd. 

5. The circumference of a cart wheel is 16 ft. 6 in. ; what is the 
diameter? Ans, 5 ft. 3 in. 

PROBLEM VI. 

736. To find the area of a circle. 

KuLE. I. When both diameter and circumference are given ; — 
Multiply the diameter by the circumference, and divide the product 
by 4. 

II. When the diameter is given ; — Multiply the square of the diam- 
eter by .7854. 

III. When the circumference is given ; — Multiply the square of the 
circumference by .07958. 

EXAMPLES FOR PRACTICE. 

1. The diameter of a circle is 226, and the circumference 710; 
what is the area ? Ans, 40115. 

2. What is the area of a circular saw 25 inches in diameter ? 

3. The circumference of one end of a log is 6 ft. 10 in. ; what is the 
area? 

4. A circular plat contains 6.44598 square chains ol land; how 
many rods in the circumference ? Ans, 36. 

5. What is the area of a quadrant whose radius is 4 rods ? 

Ans. 12.5664 sq. rd. 

SOLIDS. 

737. A Solid or Body is a magnitude which has length, breadth, 
and thickness. 

In estimating the solid contents of a body, we are always gov- 
erned by some denomination, a unit of which is called the Unit of 

Measure, (287). 

738. A Cylinder is a body whose bases or ends are equal and pap- 
allel circles^ and whose side is a uulform curved surface 
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739. The Altitude of a prism, cube, paral- 
lelepiped, or cylinder, is the perpendicular 
distance between two bases ; it is the length 
of the body. 




740. A Pyramid is a solid whose base is any plane 
figure, and whose sides are triangles terminating in a 
point at the top. 

741. A Cone is a solid whose base is a Circle, and 
whose side is a curved surface terminating in a point at 
the top. 

742. The Vertex of a pyramid or cone is the point 
in which the sides terminate. 

743. The Altitude of a pyramid or cone is the per- 
pendicular distance from the vertex to the base. 



Notes. — 1. The »lant height of a cone is the distance from the 
vertex to the circumference of the base ; and the slant height of a 
pyramid is the distance from the vertex to the middle of the side 
of the base. 

2. The sum of all the sides of the base of a pyramid is called 
its perimeter, 

PROBLEM I. 

744. To find the cubic contents of a prism, cube, parallelopiped, 
or cylinder. 

To estimate the solid contents of a prism, parallelopiped, cube, 
or cylinder, suppose one end or base to be divided into square oi 
superficial units ; then a cubic or solid unit, of the same denomina- 
tion, within the body, may rest upon each one of these square units, 
and there will be as many such tiers of solid units within the body as 
there are units of length between the two ends, or in the altitude of 
the body. Hence the 

Rule. Multiply the area of the base by the altitude. 




EXAMPLES FOR PRACTICE. 

1. The side of a cubic block measures 16 feet ; how many cubic feet 
does it contain ? Ans, 4096, 

2. What are the solid contents of a parallelopiped 15 feet long, S 
feet wide, and 11 inches thick? 

3. The end of a prism 24 feet long is a triangle, each side of which 
is 1 foot long ; what are the oubioNsontents of the prism ? 

' Ana. 10.39-f cii, flk 
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4. A cylindrical cistern is 9 feet in diameter, and 9} feet deep *, 
how many hogsheads of water will it hold ? 

Ans. 71hhd. 4796+ gal. 

5. A log 20 feet long, and 10 inches in diameter, was hewn square ; 
how many cubic feet were cut away ? 

Ans. 3 cu. 6 ft. 1665.6-f cu. in. 

6. How many gallons of water will be discharged in 1 h. 20 min., 
by a pipe 2 inches in diameter, the velocity of uie stream being 12 
inches per second? Ans, 783.36+ ga£ 

Notes. — 1. The mean or ayerage diameter of a barrel or cask may be foaod, 
by adding to the head diameter }, or, if the staves be but little curving, yjf, of 
the diflference between the head and bung diameters. The cask will then be re- 
duced to a cylinder, and its contents may be found by the above rule. 

2. The process of estimating the capacity of barrels or casks is called Gauging, 

m 

7. The head diameter of a cask is 23 inches, the bnng diameter 29 
inches, and the length 36 inches ; how many standard gallons does it 
contain? Ans. 89.2296. 

8. What is the capacity of a cask, of which the head diameter is 
25 inches, the bung diameter 28 inches, and the length 35 inches ? 

PROBLEM II. 

745. To find the convex surface or the cubic contents of a 
pyramid or cone. 

The lateral or convex surface of a pyramid is made up of triangles^ 
the base of each of which is equal to one side of the base of the pyra- 
mid, and the altitude to the slant height of the pyramid. And the 
convex surface of a cone is made up of an infinite number of such 
pyramids. 

It is proved in Geometry that the solid contents of a pyramid or a 
cone are equal to J of the solid contents of a prism or cylinder re- 
spectively, of the same base and altitude. Hence, 

Rule. 1. To find the convex surface ; — Multiply the perimeter of 
the base of the pyramid or the circumference of the hose of the cone hy 
one half the slant height, 

II. To find the cubic contents;— ^JlfuZ^ip/y the area of the base by 
one third the altitude, 

NoTB. — The entire surface of a pyramid or cone can evidently be found by 
adding the convex surface to the area of the base. 

EXAMPLES FOR PRACTICE. 

1. A pyramid is 17 feet square at the base, and 36 feet high ; what 
is its lateral surface, and what are its solid contents ? 

Ans, 1257.66+ sq. ft. ; 3468 cu. ft. 

2. "What is the solidity of a cone of which the altitude is 5 feet, 
and the circumference of the base m ft.? Ans. 4.64306+ cu. ft. 
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3. Out of a cone 18 feet high, and 7 feet in diameter at the base, a 
pyramid was cut having its base square ; required the solidity of the 
pyramid. An8. 147 cu. ft. 

4. What is the entire surface, and what the solidity of a pyramid 
30 feet square at the base, the slant height being 25 ft. ? 

Alia, 2400 sq. ft. ; 6000 cu. ft. 

5. The slant height of a cone is 18 inches, and the circumference 
of the base 30 inches ; what is the convex surface ; and what are the 
cubic contents ? 

PROBLEM III. 

746. To find the surface or the solid contents of a sphere. 

^ It is demonstrated in Geometry that the surface of a sphere is 4 
times as great as the area of a circle of the same diameter ; and 
that the solid contents of a sphere are \ of the product of the surface 
and diameter. Hence, 

Rule. I. To find the surface ; — Multiply ihe square of the diameter 
by 3.1416. 

II. To find the solid contents : — Multiply the cube of the diameter by 
.5236. 

EXAMPLES FOR PRACTICE. 

1. How many square feet on the surface of a sphere 4 ft. in diame- 
ter? Arts. 50.2656. 

2. "What is the solidity of a wicket ball 8} inches in diameter ? 

Ans. 321.55 -f- cu. in. 

3. What are the solid contents of a hemisphere 12 inches in diam- 
eter ? Ans, 452.39 + cu. in. 

4. What is the length of one side of a cube that can just be in- 
closed within a hollow sphere 12 ft. in diameter ? Ans. 6.924- ft. 

5. The solidity of a sphere is 65.45 cu. in. ; what is its diameter ? 

6. What is the diameter of a hollow plobe, the interior surface of 
which measures 78.54 square inches ? What is' the capacity ? 

Ans. Capacity 65.45 cu. in. 

7. From the outside of a globe 1 4 inches in diameter, 1 inch in thick- 
ness was cut off. How many cubic inches were cut away ? 

Ans. 531.9776 cu. in. 

PROBLEM lY. 

747. To find the cubic contents of any irregular solid. 

It is a truth of Philosophy that matter is impenetrable, or that two 
bodies cannot occupy the same space at the same time. Hence, 
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Rule. Fill any vessel with water, and in {his immerse the body 
whose contents are required ; the quantity of water displaced will be 
equal to the contents of the body immersed, 

EXAMPLES FOB PRACTICE. 

1. A piece of lead was immersed in a gallon measure of water, by 
which one half the water was displaced ; what was the lead worth at 
15 cents per cubic inch ? Ans, $17,325. 

2. A blacksmith's anvil was put into a tub the capacity of which 
was %\ wine gal., and the tub was afterward filled with 6 gal. 3 qt. 
1 pt. of water ; what was the solidity of the anvil ? 

Ans, 317| cu. in. 

3. A chain was put into a cubical box whose inside measure was 8 
inches, and the box was afterward filled with 3| quarts of water ; what 
were the cubic contents of the chain ? 



PROBLEM V. 

748. To find any dimensions of a solid, the ratio of its contents 
to the contents of a given similar solid being known. 

All examples of this class may be wrought by an application of the 
following geometrical principle : 

The contents of similar solids are to eojch other as the cubes of their 
like dimensions. 

EXAMPLES FOR PRACTICE. 

1. There are two globes, whose solid contents are to each other as 
64 to 512 ; what is the ratio of their diameters ? Ans. 4 to 8. 

2. The length of a block of marble containing 105 cubic inches, is 
7 inches ; what is the length of a similar block containing 2835 cubic 
inches? Ans: 21 in. 

3. "What IS the length of the side of a cubical vessel, which shall 
contain 3 times as much as one whose side is 2 ft. ? ■ 

Ans. 2 ft. lOj in. 

4. If a man can dig a cellar 14 ft. long, 12 ft. wide, and 6 ft. deep in 
6 days, what will be the dimensions of a similar cellar that requires 
him 18 days to dig it, working at the same rate, and the ground being 
of the same degree of hardness ? 

5. If a stone 20 in. long, 15 in* broad, and 8 in. thick, weighs 217 
lb., what are -the dimensions of a similar stone that weighs 9000 lb. ? 

6. A, B, C, and D, own a stack of hay in the form of a pyramid, 16 
ft. high and containing 16 tons; what part of the height shall each 
take off, in the order named, so that each shall take 4 tons? 

Ans. A 10.079 ft. ; B 2.62 ft. ; C 1.837 ft. ; and D 1.764 ft. 



